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THE BRITISH ASSOCIATION. 


THE PRESIDENT’S ADDRESS. 


Tue address of Sir John Lubbock, Bart., the Pre- 
sident of the Association for the year 1881, is in many 
respects a remarkable one, considering the number 
of subjects with which the author dealt. The pro- 
gress of Electrical Science, from the important part 
which it plays at the present day, naturally came in 
for a fair share of attention. With reference to this 
subject, Sir John said : — 


Electricity in the year 1831 may be considered 
to have just been ripe for its adaptation to prac- 
tical purposes; it was but a few years previously, 
in 1819, that Oersted had discovered the deflective 
action of the current on the magnetic needle, that 
Ampére had laid the foundation of electro-dynamics, 
that Schweigger had devised the electric coil or 
multiplier, and that Sturgeon had constructed the 
first electro-magnet. It was in 1831 that Faraday— 
the prince of pure experimentalists—announced his 
discoveries of voltaic induction and magneto-electricity, 
which with the other three discoveries constitute the 
principles of nearly all the telegraph instruments now 
in use; and in 1834 our knowledge of the nature of the 
electric current had been much advanced by the 
interesting experiment of Sir Charles Wheatstone, 
proving the velocity of the current in a metallic con- 
ductor to approach that of the wave of light. 

Practical applications of these discoveries were not 
long in coming to the fore, and the first ——— line 
on the Great Western Railway from Paddington to 
West Drayton was set up in 1838. In America, Morse 
is said to have commenced to develop his recording 
instrument between the years 1832 and 1837, while 
Steinheii, in Germany, during the same period was 
engaged upon his somewhat super-refined ink-recorder, 
using for the first time the earth for completing the 
return circuit; whereas in this country Cooke and 
Wheatstone, by adopting. the more simple device of 
the double-needle instrument, were the first to make 
the electric telegraph a practical institution. Con- 
temporaneously with, or immediately succeeding these 
pioneers, we find in this country Alexander Bain, Bre- 

et in France, Schilling in Russia, and Werner 

iemens in G ‘fnany, the latter having first, in 1847, 
among others, sade use of gutta-percha as an insu- 
lating medium for electric conductors, and thus cleared 
the way for subterranean and submarine telegraphy. 

Four years later, in 1851, submarine telegraphy 
became an accomplished fact through the successful 
establishment of telegraphic communication between 











Dover and Calais. Submarine lines followed in rapid 


succession, crossing the English Channel and the 
German Ocean, threading their way through the 
Mediterranean, Black and Red Seas, until in 1866, 
after two abortive attempt, telegraphic communication 
was successfully established between the Old and New 
Worlds, beneath the Atlantic Ocean. 

In connection with this great enterprise and with 
many investigations and suggestions of a highly 
scientific and important character, the name of Sir 
William Thomson will ever be remembered. The 
ingenuity displayed in perfecting the means of trans- 
mitting intelligence through metallic conductors, with 
the utmost despatch and certainty as regards the 
record obtained, between two points hundreds and 
even thousands of miles apart, is truly surprising. The 
instruments devised by Morse, Siemens, and Hughes 
have also proved most useful. 

Duplex and quadruplex telegraphy, one of the most 
striking achievements of modern telegraphy—the result 
of the labours of several inventors—should not be 
passed over in silence. It not only serves for the 
simultaneous communication of telegraphic intelligence 
in both directions, but renders it possible for four 
instruments to be worked irrespectively of one another, 
through one and the same wire connecting two distant 
places. 

Another more recent and perhaps still more wonder- 
ful achievement in modern telegraphy is the invention 
of the telephone and microphone, by means of which 
the human voice is transmitted through the electric 
conductor, by mechanism that imposes through its 
extreme simplicity. In this connection the names of 
Reiss, Graham Bell, Edison, and Hughes are those 
chiefly deserving to be recorded. 

Whilst electricity has thus furnished us with the 
means of flashing our thoughts by record or by voice 
from place to place, its use is now gradually extending 
for the achievement of such quantitative effects as the 
production of light, the transmission of mechanical 
power, and the precipitation of metals. The principle 
involved in the magneto-electric and dynamo-electric 
machines, by which these effects are accomplished, 
may be traced to Faraday’s discovery in 1831 of the 
induced current, but their realisation to the labours of 
Holmes, Siemens, Pacinotti, Gramme, and other. In 
the electric light, gas-lighting has found a formidable 
competitor, which appears destined to take its place in 
public illumination, and in lighting large halls, works, 
&c., for which purposes it combines brilliancy and 
freedom from obnoxious products of combustion, with 
comparative cheapness. The electric light seems also 
to threaten, when sub-divided in the manner recently 
devised by Edison, Swan, and others, to make inroads 
into our dwelling-houses, 

By the electric transmission of power, we may hope 
some day to utilise at a distance such natural sources 
of energy as the Fails of Niagara, and to work our 
cranes, lifts, and machinery of every description by 
means of sources of power arranged at convenient 
centres. To these applications the brothers Siemens 
have more recently added the propulsion of trains by 
currents passing through the rails, the fusion in con- 
siderable quantities of highly refractory substances, 
and the use of electric centres of light in horticuiture 
as proposed by Werner and William Siemens. By an 
essential improvement by Faure of the Planté Secondary 
Battery, the problem of storing electrical energy appears 
to have received a practical solution, the me import- 
ance of which is clearly proved by Sir W. Thomson’s 
recent investigation of the subject. 

It would be difficult to assign the limits to which this 
development of electrical energy may not be rendered 
serviceable for the purposes of man, 
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ADDRESS OF SIR WILLIAM THOMSON 
BEFORE THE PHYSICAL SCIENCE 
SECTION. 


On the Sources of Energy in Nature Available to 
Man for the Production of Mechanical Effect. 


Durinc the fifty years’ life of the British Association, 
the Advancement of Science for which it has lived and 
worked so well has not’ been more marked in any 
department than in one which belongs very decidedly 
to the Mathematical and Physical Section—the science 
of Energy. ‘The very name energy, though first used 
‘a its present sense by Dr, Thomas Young about the 
zeginning of this century, has only come into use prac- 
tically after the doctrine which defines it had, during 
the first half of the British Association’s life, been 
raised from a mere formula of mathematical dynamics 
to 'the position it now holds of a principle pervading 
all nature and guiding the investigator in every field of 
science. 

A little article communicated to the Royal Society 
of Edinburgh, a short time before the commencement of 
the epoch of energy, under the title ‘On the Sources 
Available to Man for the Production of Mechanical 
Effect ”* contained the following :— 

“Men can obtain mechanical effect for their own 
purposes by wonins mechanically themselves and 
directing other animals to work for them, or by using 
natural heat, the gravitation of descending solid masses, 
the natural motions’of water and air, and the heat, or 
galvanic currents, or other mechanical effects produced 
by chemical combination, but in no other way at present 
known. Hence the stores from which mechanical 
effect may be drawn by man belong to one or other of 
the following classes :— 

“I. The food of animals. 

“II. Natural heat. 

*‘ III. Solid matter found in elevated positions. 

“IV. The natural motions of water and air. 

“V. Natural combustibles (as wood, coal, coal-gas, 
oils, marsh-gas, diamond, native sulphur, native metals, 
meteoric iron). 

“VI. Artificial combustibles (as smelted or electri- 
cally-deposited metals, hydrogen, phosphorus). 

“In the present communication, known’ facts in 
natural history and physical science, with reference to 
the sources, from which these stores have derived 
their mechanical energies, are adduced to establish the 
following general conclusions :— 

‘“ Heat radiated from the sun (sunlight being included 
in the term) is the principal source of mechanical effect 
available to man.t From it is derived the whole 
mechanical effect obtained by means of animals 
working, water-wheels worked by rivers, steam- 
engines, galvanic engines, windmills, and the sails of 
ships. 

“2, The motions of the earth, moon, and sun, and 
their mutual attractions, constitute an important source 
of available mechanical effect. From them all, but 
chiefly no doubt from the earth’s motion of rotation, is 
derived the mechanical effect of water-wheels driven by 
the tides. 

‘3, The other known sources of mechanical effect 
available to man are either terrestrial—that is, belong- 
ing to the earth, and available without the influence of 





* Read at the Royal Society of Edinburgh on February 2nd, 1852 
(Proceedings of that date). 

+ A general conclusion equivalent to this was published by Sir 
John Herschel in 1833. See his Astronomy, edit, 1849, § (399). 





any external body—or meteoric—that is, belonging to 
bodies deposited on the earth from external space. 
Terrestrial sources, including mountain quarries and 
mines, the heat of hot springs, and the combustion of 
native sulphur, perhaps also the combustion of inorganic 
native combustibles, are actually used; but the me- 
chanical effect obtained from them is very inconsider- 
able, compared with that which is obtained from sources 
belonging to the two classes mentioned above, Meteoric 
sources, including only the heat of newly-fallen meteoric 
bodies, and'the combustion of meteoric iron, need not 
be reckoned among those available to man for practical 
purposes.” 

Thus we may summarise the natural sources of 
energy as tides, food, fuel, wind, and rain, 

Among the practical sources of energy thus ex- 
haustively enumerated, there is only one not derived 
from suneheat—that is the tides, Consider it first, I 
have called it practical, because tide-mills exist. But 
the places where they can work usefully are very rare, 
and the whole amount of work actually done by them 
is a drop to the ocean of. work done by other motors. 
A tide of two metres’ rise and fall, if we imagine it 
utilised to the utmost by means of ideal water-wheels 
doing with perfect: economy the whole) work of filling 
and emptying a dock-basin in infinitely short times at 
the moment of high and low water, would give just 
one metre-ton per square metre of area. This work 
done four times in the twenty-four hours. amounts to 
1-1620th of the work of a horse-power, Parenthetically, 
in explanation, I may say that the French metrical 
equivalent (to which in all scientific and . practical 
measurements we are irresistibly drawn, notwithstand- 
ing a dense barrier of insular prejudice most detrimental 
to the islanders)—the French metrical equivalent of 
James Watt’s “ horse-power” of 550 foot-pounds per 
second, or 33,000 foot-pounds per minute, or nearly 
two million foot-pounds per hour, is 75 metre-kilo- 
grammes per second, or 4$ metre-tons per minute, or 
270 metre-tons per hour. The French ton of 1,000 
kilogrammes used in this reckonning is 0’984 of the 
British ton, 

Returning to the question of utilising tidal energy, 
we find a dock area of 162,000 square metres (which is 
little more than 400 metres square) required for 100 
horse-power. This, considering the vast costliness of 
dock construction, is obviously prohibitory of every 
scheme for economising tidal energy by means of 
artificial dock-basins, however near to the ideal per- 
fection might be the realised tide-mill, and however 
convenient and non-wasteful the accumulator—whether 
Faure’s electric accumulator, or other accumulators of 
energy hitherto invented or to be invented—which 
might be:used to store up the energy yielded by the tide- 
mill during its short harvests about the times of high and 
low water, and to give it out when wanted at other 
times of six hours. . There may, however, be a dozen 
places possible in the world where it could be ad- 
vantageous to build a sea-wall across the mouth of a 
natural basin or estuary, and to utilise the tidal energy 
of filling itand emptying it by means of sluices and 
water-wheels. But if so much could be done, it would 
in many cases take only a little more to keep the water 
out altogether, and make fertile land of the whole 
basin. Thus we are led up to the interesting econo- 
mical question, whether is forty acres (the British agri- 
cultural measure for the area of 162,000 square metres) 
or 100 horse-power more valuable. The annual cost 
of 100 horse-power night and day, for 365 days of the 
year, obtained through steam from coals, may be about 
ten times the rental of forty acres at £2 or yA per acre. 
But the value of land is essentially much more than its 
rental, and the rental of land is apt to be much more 
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than £20r £3 per acre in places where 100 horse- 
power could be taken with advantage from coal through 
steam. Thus the question remains unsolved, with the 
possibility that in one place the answer may be one 
hundred horse-power, and in another forty acres. But, 
indeed, the question is hardly worth answering, con- 
sidering the rarity of the cases, if they exist at all, 
where embankments for the utilisation of tidal energy 
are practicable. 

Turning now to sources of energy derived from sun- 
heat, let us take the wind first. When we lodk-at the 
register of British shipping and see 40,000 vessels, of 
which about 10,000 are steamers and 30,000 sailing 
ships, and when we think how vast an absolute amount 
of horse-power is developed by the engines of those 
steamers, and how considerable a proportion it forms 
of the whole horse-power taken from coal annually in 
the whole world at the present time, and when we con- 
sider the sailing ships of other nations, which must be 
reckoned in the account, and throw in the little item of 
windmills, we find that, even in the present days of 
steam ascendency, old-fashioned Wind still supplies a 
large part of all the energy used by man. But however 
much we may regret the time when Hood’s young 
lady, visiting the fens of Lincolnshire at Christmas, 
and writing to her dearest friend in London (both sixty 
years old now if they are alive), describes the delight 
of sitting in a bower and looking over the wintry plain, 
not desolate, because ‘‘ windmills lend revolving ani- 
mation to the scene,” we cannot shut our eyes to the 
fact of a lamentable decadence of wind-power. Is this 
decadence permanent, or may we hope that it is only 
temporary? The subterranean coal-stores of the world 
are becoming exhausted surely, and not slowly, and 
the price of coal is upward bound—upward bound on 
the whole, though no doubt it will have its ups and 
downs in the future as it has had in the past, and as 
must be the case in respect to every marketable com- 
modity. When the coal is.all burned ; or, long before 
it is all burned, when there is so little of it left and the 
coal-mines from which that little isto be excavated are 
so distant and deep and hot that its price to the con 
sumer is greatly higher than at present, it is most 
probable that windmills or wind«motors in some form 
will again be in the ascendant, and that wind will do 
man’s mechanical work on land at least in proportion 
comparable to its present doing of work at sea, 

Even now it is not utterly chimerical to think of wind 
superseding coal in some places for a very iguanas 
part of its present duty—that of giving light. Indeed, 
now that we have dynamos and Faure’s accumulator, 
the little want to let the thing be done is cheap wind- 
mills. A Faure cell containing 20 kilogrammes of lead 
and minium charged and employed to excite incan- 
descent vacuum-lamps, has a light-giving capacity of 
60-candle hours (I have found considerably more in 
experiments made by myself; but I take 60 as a safe 
estimate), The nen may be done uninjuriously, 
and with good dynamical economy, in any time from 
six hours. to twelve or more. The drawing-off of the 
charge for use may be done safely, but somewhat waste- 
fully, in two hours, and very economically in any time 
of from five hours to a week or more. Calms do not 
last often longer than three or four days ata time, 
Suppose, then, that a five days’ storage-capacity suffices 
(there may be a little steam-engine ready to set to 
work at any time after a four-days’ calm, or the user 
of the light may have a few candles or oil-lamps in 
reserve, and be satisfied with them when the wind fails 
for more than five days). One of the 20-kilogramme 
cells charged when the windmill works for five or six 
hours at any time, and left with its 60-candle hours’ 
capacity to be used six hours a day for five days, gives 





a 2-candle light. Thus thirty-two such accumulator 
cells soused would give as much light as four burners 
of London 16-candlegas. The probable cost of dynamo 
and accumulator does not seem fatal to the plan, if the 
windmill could be had for something comparable with 
the prime cost of a steam-engine capable of working 
at the same horse-power as the windmill when in good 
action. But windmillsas hitherto made are very costly 
machines; and it does not seem probable that, without 
inventions not yet made, wind can be economically 
used to give light in any considerable class of cases, or 
to put energy into store for work of other kinds. 

onsider, lastly, rain-power. When it is to be had 
in places where power is wanted for mills and factories 
of any kind, water-power is thoroughly appreciated. 
From time immemorial, water-motors have been made 
in large variety for utilising rain-power in the various 
conditions in which it is presented, whether in 
rapidly-flowing rivers, in natural waterfalls, or stored 
at heights in natural lakes or artificial reservoirs. 
Improvements and fresh inventions of machines of this 
class still go on; and some of the finest principles of 
mathematical hydrodynamics have, in the lifetime of 
the British Association, and, to a considerable degree, 
with its assistance, been put in requisition for perfect- 
ing the theory of hydraulic mechanism and extending 
its practical applications, 

A first question occurs: Are we necessarily limited 
to such natural sources of water-power as are stipplied 
by rain falling on hill-country, or may we look to the 
collection of rain-water in tanks placed artificially at 
sufficient heights over flat country to supply motive- 
power economically by driving water-wheels? To 
answer it: Suppose a height of 100 metres, which is 
very large for any practicable building, or for columns 
erected to support tanks; and suppose the annual rain- 
fall to be three-quarters of a metre (30 inches), The 
annual yield of energy would be 75 metre-tons per 
square metre of the tank. Now one horse-power for 
365 times 24 hours is 236,500 foot-tons ; and therefore 
(dividing this by 75) we find 3,153 square metres as the 
area of our supposed tank required for a continuous 
supply of one horse-power. The prime cost of such a 
structure, not to speak of the value of the land which it 
would cover, is utterly prohibitory of any such plan for 
utilising the motive power of rain. We may or may 
not look forward hopefully to the time when windmills 
will again “‘lend revolving animation” to a dull flat 
country ; but we certainly need not be afraid that the 
scene will be marred by forests of iron columns taking 
the place of natural trees, and gigantic tanks over- 
shadowing the fields and blackening the horizon. 

To use rain-power economically on any considerable 
scale we must look to the natural drainage of hill 
country, and take the water where we find it either 
actually falling or stored up and ready to fall when a 
short artificial channel or pipe can be provided for it 
at moderate cost, The expense of aqueducts, or of 
underground water-pipes, to carry water to any great 
distance—any distance of more than a few miles or a 
few hundred yards—is much too great for economy 
when the yield to be provided for is power; and such 
works can only be undertaken when the water itself is 
what is wanted, Incidentally, in connection with the 
water supply of towns, some part of the energy due to 
the head at which it is supplied may be used for power. 
There are, however, but. few cases (I know of none 
except Greenock) in which the energy to spare over 
and above that devoted to bringing the water to where 
it is wanted, and causing it to flow fast enough for 
convenience at every opened tap in every house or 
factory, is enough to make it worth while to make 
arrangements for letting the water-power be used 
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without wasting the water-substance. . The cases in 
which water-power is taken from a town supply are 
generally very small, such as working the bellows of an 
organ, or “hair-brushing by machirery,” and involve 
simply throwing away the used water. The cost of 
energy thus obtained must be something enormous in 
proportion to the actual quantity of the energy, and it 
is only the smallness of the quantity that allows the 
convenience of having it when wanted at any moment, 
to be so dearly bought. 
For anything of great work by rain-power, the water- 
wheels must be in the place where the water supply 
with natural fall is found. Such places are generally 
far from great towns, and the time is not yet come 
when great towns grow by natural selection beside 
waterfalls, for power; as they grow beside navigable 
rivers, for shipping. Thus hitherto the use of water- 
power has been confined chiefly to isolated factories 
which can be conveniently placed and economically 
worked in the neighbourhood of natural waterfalls. 
But the splendid suggestion made about three years 
ago by M. Siemens in his presidential address to the 
Institution of Mechanical Engineers, that the power of 
Niagara might be utilised, by transmitting it electric- 
ally to great distances, has given quite a fresh departure 
for design in respect to economy of rain-power. From 
the time of Joule’s experimental electro-magnetic 
engines developing 90 per cent. of the energy of a 
Voltaic battery in the form of weights raised, and the 
theory of the electro-magnetic transmission of energy 
completed thirty years ago on the foundation afforded 
by the train of experimental and theoretical investiga- 
tions by which he established his dynamical equivalent 
of heat in mechanical, electric, electro-chemical, 
chemical, electro-magnetic, and thermo-electric pheno- 
mena, it had been known that potential energy from 
any available source can be transmitted electro- 
magnetically by means of an electric current through a 
wire, and directed to raise weights at a distance, with 
unlimitedly _ perfect economy. The first large-scale 
practical application of electro-magnetic machines was 
proposed by Holmes in 1854, to produce the electric 
light for lighthouses, and persevered in by him till he 
proved the availability of his machine to the satisfaction 
of the Trinity House and the delight of Faraday in 
trials at Blackwall in April, 1857, and it was applied 
to light the South Foreland lighthouse on December 8, 
1858. This gave the impulse to invention ; by which 
the electro-magnetic machine has been brought from 
the physical laboratory into the province of engineering, 
and has sent back to the realm of pure science a 
beautiful discovery—that of the fundamental principle 
of the dynamo, made triply and independently, and as 
nearly as may be simultaneously, in 1867 by Dr. Werner 
Siemens, Mr.S. A. Varley, and Sir Charles Wheatstone; 
a discovery which constitutes an electro-magnetic 
analogue to the fundamental electrostatic principle of 
Nicholson’s revolving doubler, resuscitated by Mr. C. F. 
Varley in his instrument “ for generating electricity,” 
patented in 1860; and by Holtz in his celebrated 
electric machine; and by myself in my “ replenisher ” 
for multiplying and maintaining charges in Leyden 
jars for heterostatic electrometers, and in the electri- 
fier for the siphon of my recorder for submarine cables. 
The dynamos of Gramme and Siemens, invented and 
made in the course of these fourteen years since the 
discovery of the fundamental principle, give now a 
ready means of realising economically on a large scale, 
for many important practical applications, the old 
thermo-dynamics of Joule in electro-magnetism ; and, 
what particularly concerns us now in connection with 
my present subject, they make it possible to transmit 
electro-magnetically the work of waterfalls through 





long insulated conducting wires, and use it at distances 
of fifties or hundreds of miles from the source, with 
excellent economy—better economy, indeed, in respect 
to proportion of energy used to energy dissipated than 
almost anything known in ordinary mechanics and 
hydraulics for distances of hundreds of yards instead 
of hundreds of miles. 

In answer to questions put to me in May, 1879,* by 
the Parliamentary Committee on Electric Lighting, | 
gave a formula for calculating the amount of energy 
transmitted, and the amount dissipated by being con- 
verted into heat on the way, through an insulated 
copper conductor of any length, with any given electro- 
motive force applied to produce the current, Taking 
Niagara as example, and with the idea of bringing its 
energy usefully to Montreal, Boston, New York, and 
Philadelphia, I calculated the formula for a distance of 
300 British statute miles (which is greater than the 
distance of any of those four cities from Niagara, and 
is the radius of a circle covering a large and very im- 
portant part of the United States and British North 
America), I found almost to my surprise that, even 
with so great a distance to be provided for, the con- 
ditions are thoroughly practicable with good economy, 
all aspects of the case carefully considered. The 
formula itself will be the subject of a technical commu- 
nication to Section A in the course of the Meeting on 
which we are now entering. I therefore, at present, 
restrict myself to a slight statement of results :— 

1. Apply dynamos driven by Niagara to produce a 
difference of potential of 80,000 volts between a good 
earth-connection and the near end of a solid copper 
wire of half an inch (1°27 centimetre) diameter, and 
300 statute miles (483 kilometres) length. 

2. Let resistance by driven dynamos doing work, or 
by electric lights, or, as I can now say, by a Faure 
battery taking in a charge, be applied to keep the 
remote end at a potential differing by 64,000 volts 
from a good earth-plate there. 

3. The result will bea current of 240 webers through 
the wire taking energy from the Niagara end at the 
rate of 26,250 horse-power, losing 5,250 (or 20 per 
cent.) of this by the generation and dissipation of heat 
through the conductor and 21,000 horse-power (or 80 
per cent, of the whole) on the recipients at the far end. 

4- The elevation of temperature above the surround- 
ing atmosphere, to allow the heat generated in it to 
escape by radiation and be carried away by convection 
is only about 20° Centigrade; the wire being hung 
freely exposed to air like an ordinary telegraph wire 
supported on posts. 

5. The striking distance between flat metallic surfaces 
with difference of potentials of 80,000 volts (or 
75,000 Daniells) is (Thomson’s “ Electrostatics and 
Magnetism,” § 340) only 18 millimetres, and therefore 
there is no difficulty about the insulation. 

6. The cost of the copper wire, reckoned at 8d. per lb., 
is £37,000; the interest on which at 5 per cent. is 

41,900 a year. If 5,250 horse-power at the Niagara 
end costs more than £1,900 a year, it would be better 
economy to put more copper into the conductor ; if 
less, less. I say no more on this point at present, as 
the economy of copper for electric conduction will be 
the subject of a special communication to the Section. 

I shall only say, in conclusion, that one great diffi- 
culty in the way of economising the electrical transmit- 
ting power to great distances (or even to moderate 
distances of a few kilometres) is now overcome by 
Faure’s splendid invention. High potential—as Sie- 
mens, I believe, first pointed out—is the essential for 





* Printed in the Parliamentary Blue Book Report of the Com- 








mittee on Electric Lighting, 1879. 
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good dynamical economy in the electric transmission 
of power. But what are we to do with 80,000 volts 
when we have them at the civilised end of the wire ? 
imagine a domestic servant going to dust an electric 
lamp with 80,000 volts on one of its metals! Nothing 
above 200 volts ought on any account ever to be 
admitted into a house or ship, or other place where 
safeguards against accident cannot be made absolutely 
and for ever trustworthy against all possibility of 
accident. In an electric workshop 80,000 volts is no 
more dangerous than a circular saw. Till I learned 
Faure’s invention I could but think of step-down 
dynamos, at a main receiving station, to take energy 
direct from the electri¢ main with its 80,000 volts, and 
supply it by secondary 200-volt dynamos or 100-volt 
dynamos, through proper distributing wires, to the 
houses and factories and shops where it is to be used 
for electric lighting, and sewing-machines, and lathes, 
and lifts, or whatever other mechanism wants driving 
power. Now the thing is to be done much more 
economically, I hope, and certainly with much greater 
simplicity and regularity, by keeping a Faure battery 
of 40,000 cells always being charged direct from the 
electric main, and applying a methodical system of 
removing sets of 5c, and placing them on the town- 
supply circuits, while other sets of 50 are being regularly 
introduced into the great battery that is being charged, 
90 as to keep its number always within 50 of the proper 
umber, which would be about 40,000 if the potential 
at the emitting end of the main is 80,000 volts, 


ADDRESS OF SIR W. ARMSTRONG, BEFORE 
THE MECHANICAL SCIENCE SECTION. 


With reference to electricity, Sir William adverted to 
the question whether we may hope to evade the diffi- 
culties of the steam engine, as regards waste of power, 
by resorting to electrical methods of obtaining power. 
With regard to this important question, most people, 
he said, especially those who are least competent to 
judge, look to electricity as the coming panacea for all 
mechanical deficiency, and certainly the astonishing 
progress of electricity as applied to telegraphy, and to 
those marvellous instruments of recent invention which 
the British Post-Office claims to includein its monopoly 
ef the electric telegraph, as well as the wonderful ad- 
vance which electricity has made as an illuminating 
agent, does tend to impress us with faith in its future 
greatness in the realm of motive power as well. The 
difference between heat and electricity in their modes 
of mechanical action is very wide. Heat acts by ex- 
pansion of volume, which we know to be a necessarily 
wasteful principle, while electricity operates by attrac- 
tion and repulsion, and thus produces motion in a 
manner which is subject to no greater loss of effect 
than attends the motive action of gravity, as exempli- 
fied in the ponderable application of falling water in 
hydraulic machines. If then, we could produce elec- 
tricity with the same facitity and economy as heat, the 
gain would be enormous, but this, as yet at least, we 
cannot do, 4 At present by far the cheapest method of 
generating electricity is by the dynamic process. In- 
stead of beginning with electricity to produce power, 
we begin with power to produce electricity, As a 
secondary motor, an electric engine may, and assuredly 
will, play an important part in future applications of 
power, but our present inquiry relates to a primary and 





not a secondary employment of electricity, Thus we 
are — to the question, from what source, other 
than mechanical action, can we hope tc obtain a supply 
of electricity sufficiently cheap and abundant to enab e 
it to take the place of heat as a motive energy, It is 
commonly said that we know so little of the nature of 
electricity. that it is impossible to set bounds to the 
means of obtaining it, but ignorance is at least as liable 
to mislead in the direction of exaggerated expectation 
as in that of incredulity, It may be freely admitted 
that the nature of electricity is much less understood 
than that of heat, but we know that the two are very 
nearly allied. The doctrine that heat consists of internal 
motion of molecules may be accepted with almost ab- 
solute certainty of its truth. The old idea of heat being 
a separate entity is no longer held, except by those who 
prefer the fallacious evidence of their senses to the 
demonstrations of science. So, also, the idea of 
electricity having a separate existence from tangible 
matter must be discarded; and we are justified in con- 
cluding that it is merely a strained or tensional 
condition of the molecules of matter. Although 
electricity is more prone to pass into heat than heat into 
electricity, yet we know that they are mutually con- 
vertible, In short, I need scarcely remind you that, 
according to that magnificent generalisation of modern 
times, so pregnant with great consequences, and for 
which we are indebted to many illustrious investigators, 
we now know that heat, electricity, and mechanical 
action are all equivalent and transposable forms of 
energy, of which motion is the essence, To take a 
cursory view of our available sources of energy, we have 
firstly the direct heating power of the sun’s rays, which 
as yet we have not succeeded in applying to motive 
purposes. Secondly, we have water-power, wind-power, 
and tidal-power, all depending upon influences lying 
outside of our planet. And, thirdly, we have chemical 
attraction or affinity. Beyond these there is nothing 
worth naming. Of the radiant heat of the sun I shall 
have to speak hereafter, and bearing in mind that we 
are in search of electricity as a cause and not an effect 
of motive power, we may pass over the dynamical 
agencies comprised under the second head, and direct 
our attention to chemical affinity as the sole remaining 
source of energy available for our purpose. At present 
we derive motive power from chemical attraction 
through the medium of heat only, and the question is, 
can we with advantage draw upon the same source 
through the medium of electricity? The process by 
which we obtain our supply of heat from the exercise 
of affinity is that of combustion, in which the sub- 
stances used consist, on the one hand, of those we call 
fuel, of which coal is the most important, and on the 
other, of oxygen, which we derive from the atmosphere. 
The oxygen has an immense advantage over every other 
available substance in being omnipresent and costless. 
The only money value involved is that of the fuel, and 
in using coal we employ the cheapest oxidisable sub- 
stance to be found in nature. Moreover, the weight of 
coal used in the combination is only about one-third the 
weight of oxygen, so that we only pay upon one-fourth 
of the whole material tate Thus we have con- 
ditions of the most favourable description for the pro- 
duction of energy, in the form of heat, and if we could 
only use the affinities of the same substances with equal 
facility to evolve electric energy instead of heat energy 
there would be nothing more to desire; but as yet 
there is no appearance of our being able to do this, 
According to our present practice we consume zinc, 
instead wank in the voltaic production of electricity, 
and not only is zinc 30 or 40 times dearer than coal, 
but it requires to be used in about six-fold larger 
quantity in order to develop an equal amount of energy, 
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Some people are bold enough to say that, with our 
present imperfect knowledge of electricity, we have no 
right to condemn all plentiful substances other than 
coal as*impracticable substitutes for metallic zinc, but 
it is manifest that we cannot get energy from affinity 
where affinity has already been satisfied. The numerous 
bodies which constitute the mass of our globe, and 
which we call earths; are bodies in this inert condition. 
They have already, by the union of the two elements 
composing them, evolved the energy due to. combina- 
tion, and that energy has ages ago been dissipated in 
space in the form of heat, never again to be available 
to us, As well might we try to make fire with ashes 
as to use such bodies over again as sources of either 
heat or electricity. To make them fit for our purpose 
we should first have to annul their state of combination, 
and this would require the expenditure of more energy 
upon them than we could derive from their recombina- 
tion. Water, being oxydised hydrogen, must be placed 
in the same category as theearths. In short, the only 
abundant substances in nature possessing strong un- 
satisfied affinities are those of organic origin, and in the 
absence of coal, which is the accumulated product of a 
past vegetation, our supply of such substances would be 
insignificant. This being the case, until a .means 
be found of making the combination of coal with 
oxygen directly available for the development of electric 
energy, as it now is of heat energy, there seems to be 
no probability of our obtaining electricity from chemical 
action at such a cost asto supplant heat as a motive 
agent, Sir W. Armstrong then discussed the transmu- 
tation of heat economically into the more available 
form of electricity, and continued—-It is only the want 
of an efficient apparatus for converting heat into elec- 
tricity that prevents our using the direct heating action 
of the sun’s rays for motive power. In our climate, it 
is true, we shall never be able to depend upon sunshine 
for power, nor need we répine on that account so long 
as we have the preserved Sunbeams which we possess in 
the condensed and portable form of coal, but in regions 
more favoured with sun and less provided with coal 
the case would be different. The actual power of the 
sun’s rays is enormous, being computed to be equal 
to melting a crust of ice 103 feet thick over the whole 
earth in ayear. Within the tropics it would be a great 
deal more, but a large deduction would everywhere have 
to be made for absorbtion of heat by the atmosphere. 
Taking all things into account, however, we shall not 
be far from the truth in assuming the solar heat in that 
part of the world to be capable of melting annually, at 
the surface of the ground, a layer of ice 85 feet thick. 
Now let us see what this means in mechanical effect. 
To melt 1 lb. of ice requires 142°4 English units of heat, 
which multiplied by 772 gives us 109,932 foot pounds 
as the mechanical equivalent of the heat consumed in 
melting a pound of ice. Hence we find that the solar 
heat operating upon an area of one acre in the tropics, 
and competent to melt a layer of ice 85 feet thick in a 
year, would, if fully utilised, exert the amazing power 
of 4,000 horses acting for nearly nine hours every day. 
In dealing with the sun’s energy we could afford to be 
wasteful. Waste of coal means waste of money and 
premature exhaustion of coal beds. But the sun’s heat 
is poured upon the earth in endless profusion—endless, 
at all events, in a practical sense, for whatever anxiety 
we may feel as to the duration of coal, we need have 
none as to the duration of the sun. We have therefore 
only to consider whether we can divert to our use so 
much of the sun’s motive energy as will repay the cost 
of the necessary apparatus, and whenever such an ap- 
paratus is forthcoming we may expect to bring into 
subjection a very considerable proportion of the 4,000 
invisible horses which science tells us are to be found 












within every acre of tropical ground. But whatever may 
be the future of electricity as a prime mover, either in 
a dominant or subordinate relation to heat, it is certain 
to be largely used for mechanical purposes in a second- 
ary capacity, that is to say, as the offspring instead of 
the parent of motive power. The most distinctive charac- 
teristic of electricity is that which we express by the word 
“current,” and this gives it great value in cases where 
power is required in a transmissible form, The term 
may be objected to as implying a motion or translation 
analogous to the flow of a liquid through a pipe, whereas 
the passage of electricity through a conductor must be 
regarded as a wave-like action communicated from 
particle to, particle., In the case of a fluid current 
through a pipe, the resistance to the flow increases as 
the square of the velocity, while in the case of an 
electric current the resistance through a given con- 
ductor is a constant proportion of the energy trans- 
mitted. So far, therefore, as resistance is concerned 
electricity has a great advantage over water for the 
transmission of power. The cost of the conductor will, 
however, be a grave consideration where the length is 
great, because its section must be increased in propor- 
tion to the length to keep the resistance the same. It 
must also be large enough in section to prevent heating, 
which not only represents loss, but impairs conduc- 
tivity. To work advantageously on this system, a 
high electro-motive force must be used, and this will 
involve loss by imperfect insulation, increasing in 
amount with the length of the line. For these reasons 
there will be a limit to the distance to which electricity 
may be profitable conveyed, but within that limit there 
will be wide scope for its employment transmissively. 
Whenever the time arrives for utilising the power of 
great waterfalls the transmission of power by electricity 
will become a system of vast importance. Even now, 
small streams of water inconveniently situated for 
direct application, may, by the adoption of this 
principle, be brought into useful operation. For loco- 
motive purposes, also, we find the dynamo-electric 
principle to be available, as instanced in the very 
interesting example presented in Siemens electric 
railway, which has already attained that degree 
of success which generally foreshadows an im- 
portant future. It forms a combined fixed engine 
and locomotive system of traction, the fixed 
engine being the generator of the power and the 
electric engine representing the locomotive. Steam- 
power may both be transmitted and distributed 
by the intervention of electricity; but it will labour 
under great disadvantage when- thus applied, until a 
thoroughly reflective electric accumulator be provided, 
capable of giving out electric energy with almost un- 
limited rapidity. How far the secondary battery of 
M. Faure will fulfil the necessary conditions remains to 
be seen, and it is to be hoped that the discussions 
which may be expected to take place at this meeting of 
the British Association will enable a just estimate of 
its capabilities to be formed. The introduction of the 
Faure battery is at any rate a very important step in 
electrical progress. It will enable motors of small 
power, whatever their nature may be, to accomplish 
by uninterrupted action the effect of much larger 
machines acting for short periods, and by this means 
the value of very small streams of water will be greatly 
enhanced. This will be especially the case where the 
power of the stream is required for electric lighting, 
which, in summer, when the springs are low, will only 
be required during the brief hours of darkness, while in 
winter the longer nights will be met by a more 
abundant supply of water. Even the fitful power of 
wind, now so little used, will probably acquire new life 
when aided by a system which will not only collect 
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but equalise, the variable and uncertain power exerted 
by the air. It would greatly add to the utility of the 

aure battery if its weight and size could be con- 
siderably reduced, for in that case it might be applicable 
to many purposes of locomotion. We may easily con- 
ceive its becoming available in a lighter form for all 
sorts of carriages on common roads, thereby saving to 
a vast extent the labour of horses. Even the nobler 
animal that strides a bicycle, or the one of fainter 
courage that prefers the safer seat of a tricycle, may 
ere long be spared the labour of propulsion, and the 
time may not be distant when an electric horse far 
more amenable to discipline than the living one may 
be added to the bounteous gifts which science has 
bestowed on civilized man. 





ELECTRIC ENERGY. 


By Dr. C. W. SIEMENS, F.R.S. 
(Read before the British Association, September, 188:.) 


On the 1st of March, 1880, I communicated to the 
Royal Society a paper ‘On the Influence of Ele¢tric 
Light upon Vegetation, &c.,” in which I arrived at the 
conclusion that electric light was capable of producing 
upon plants effects comparable to those of solar radia- 
tion; that chlorophyl was produced by it, and that 
bloom and fruit rich in aroma and colour could be 
developed by its aid. My experiments also went to 
prove that plants do not asa rule require a period of 
rest during the 24 hours of the day, but make increased 
and vigorous progress if subjected in winter time to 
solar light during the day and to electric light during 
the night. During the whole of last winter I con- 
tinued my experiments on an enlarged scale, and it is 
my present purpose to give a short account of these 
experiments and of some further applications of 
electric energy to farming operations (including the 
pumping of water, the sawing of timber, and chaff and 
root cutting) at various distances not exceeding half a 
mile from the source of power, giving useful employ-~ 
ment during the daytime to the power-producing 
machinery, and thus reducing indirectly the cost of the 
light during the night-time. The arrangement consists 
of a high pressure steam engine of six horse-power 
nominal, supplied by Messrs. Tangye Brothers, which 
gives motion to two dynamo machines (Siemens D) 
connected separately to two electric lamps each capable 
of emitting a light of about 4,000 candle-power. One 
of these lamps was placed inside a glasshouse of 2,318 
cubic feet capacity, and the other was suspended at a 
height of 12 to 14 feet over some sunk greenhouses. 
The waste steam of the engine was condensed in a 
heater, whence the greenhouses take their circulating 
supply of hot water, thus saving the fuel that would 
otherwise be required to heat the stoves. The experi- 
ments were commenced on the 23rd of October, 1880, 
and were continued till the 7th of May, 1881. The 
general plan of operation consisted in lighting the 
electric lights at first at six o’clock and during the short 
days at five o'clock, every evening except Sunday, con- 
tinuing their action until dawn. The outside light was 
protected by a clear gas lantern, while the light inside 
the house was left naked in the earlier experiments, one 
of my objects being to ascertain the relative effect of 
the light under these two conditions. The inside light 





- was placed at one side over the entrance into the 


house, in front of a metallic reflector to save the rays 
that would otherwise be lost to the plants inside the 
house. The house was planted in the first place with 
peas, French beans, wheat, barley, and oats, as well as 
with cauliflowers, strawberries, raspberries, peaches, 
tomatoes, vines, and a variety of flowering plants, 
including roses, rhododendrons, and azaleas. All these 
plants being of a comparatively hardy character, the 
temperature in this house was maintained as nearly as 
possible at 60 deg. Fahr. The early effects observed 
were anything but satisfactory. While under the in- 
fluence of the light suspended in the open air over the 
sunk houses the beneficial effects due to the electric 
light observed during the previous winter repeated 
themselves, but the plants in the house with the naked 
electric light soon manifested a withered appearance. 
Was this result the effect of the naked light, or was it 
the effect of the chemical products—nitrogenous com- 
pounds and carbonic acid—which are produced in the 
electric arc? Proceeding on the firstenamed assump- 
tion, and with a view of softening the ray of the electric 
arc, small jets of steam were introduced into the house 
through tubes, drawing in atmospheric air with the 
steam, and producing the effects of clouds interposing 
themselves in an irregular fashion between the light 
and the plants. This treatment was decidedly beneficial 
to the plants, although care had to be taken not to 
increase the amount of moisture thus introduced 
beyond certain limits. As regards the chemical pro- 
ducts—carbonic and nitrogenous compounds—it was 
thought that these would prove rather beneficial than 
otherwise in furnishing the very ingredients upon 
which plant life depends, and, further, that the constant 
supply of pure carbonic acid resulting from the gradual 
combustion of the carbon electrodes, might render a 
diminution in the supply of fresh air possible, and thus 
lead to economy of fuel. The plants did not, however, 
take kindly to these innovations in their mode of life, 
and it was found necessary to put a lantern of clear 
glass round the light, for the double purpose of dis- 
charging the chemical products of the arc and of inter- 
posing an effectual screen between the arc and the 
plants under its influence. The effect of interposing a 
mere thin sheet of clear glass between the plants and 
the source of electric light was most striking, On 
placing such a sheet of clear glass so as to intercept 
the rays of the electric light from a portion only of a 
plant—for instance, a tomato plant—it was observed 
that in the course of a single night the line of demarca- 
tion was most distinctly shown upon the leaves. The 
portion of the plant under the direct influence of the 
naked electric light, though at a distance from it of 
nine to ten feet, was distinctly shrivelled, whereas that 
portion under cover of the clear glass continued to 
show a healthy appearance, and this line of demarca- 
tion was distinctly visible on individual leaves, Not 
only the leaves, but the young stems of the plants soon 
showed signs of destruction when exposed to the naked 
electric light, and these destructive influences were 
perceptible, though in a Jess marked degree, at a dis- 
tance of 20 ft. from the source of light. A question 
here presents itself that can hardly fail to excite the 
interest of the physiological botanist. The clear glass 
does not apparently intercept any of the luminous rays, 
which cannot therefore be the cause of the destructive 
action. Professor Stokes has shown, however, in 
1853, that the electric arc is particularly rich in highly 
refrangible invisible rays, and that these are largely ab- 
sorbed in their passage through clear glass, it therefore 
appears reasonable to suppose that it is those highly 
refrangible rays beyond the visible spectrum that wor 

destruction on vegetable cells, thus contrasting with the 
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luminous rays of less refrangibility, which, on the con- 
trary, stimulate their organic action. Being desirous 
to follow up this inquiry a little further, I sowed a por- 
tion of the ground in the experimental conservatory 
with mustard and other quick-growing seeds, and 
divided the field into equal radial portions by means of 
a framework, excluding diffused light, but admitting 
light at equal distances from the electric arc. The 
first section was under the action of the naked light, 
the second was covered with a pane of clear glass, the 
third with yellow glass, the fourth with red, and the 
fifth with blue glass. The relative progress of the 
plants was noted from day to day, and the differ- 
ences of effect upon the development of the plants 
were sufficiently striking to justify the following conclu- 
sions :—Under the clear glass the largest amount of 
and most vigorous growth was induced ; the yellow glass 
came next in order, but the plants, though nearly equal in 
size, were greatly inferior in colour and thickness of stem 
to those under the clear glass ; the red glass gives rise to 
lanky growth and yellowish leaf ; while the blue glass pro- 
duces still more lanky growth and sickly leaf. The un- 
covered compartment showed a stunted growth, with a 
very darkand partly shrivelled leaf. It should beobserved 
that the electric light was kept on from 5 p.m. till 6 a.m. 
every night except Sundaysduring theexperiment, which 
took place in January, 1881, but that diffused ae 
was not excluded during the intervals ; also that circula- 
tion of air through the dividing framework was provided 
for, These results are confirmatory of those obtained by 
Dr. J. W. Draper (see ‘‘ Scientific Memoirs” by J. W. 
Draper, M.D., LL.D., Memoir X.) in his valuable re- 
searches on plant production in the solar spectrum in 
1843 which led him to the conclusion, in opposition to 
the then prevailing opinion, that the yellow ray, and not 
the violet ray, was most efficacious in promoting the 
decomposition of carbonic acid in the vegetable cell. 
Having in consequence of these preliminary inquiries 
determined to surround the electric arc with a clear 
glass lantern, more satisfactory results were soon ob- 
servable. Thus peas which had been sown at the end 
of October produced a harvest of ripe fruit on the 16th 
of February, under the influence, with the exception of 
Sunday nights, of continuous light. Raspberry stalks 
put into the house on the 16th of December produced 
ripe fruit on the 1st of March, and strawberry plants put 
in about the same time produced ripe fruit of excellent 
flavour and colour on the 14th of February. Vines 
which broke on the 26th of December produced ripe 
grapes of stronger flavour than usual on the roth of 
March, Wheat, barley, and oats shot up with extra- 
ordinary rapidity under the influence of continuous 
light, but did arrive at maturity; their growth having 
been too rapid for their strength caused them to fall 
to the ground after having attained the height of about 
12 inches, Seeds of wheat, barley, and oats planted in 
the open air and grown under the influence of the 
external electric light produced, however, more satis- 
factory results; having been sown in rows on the 6th 
of January, they germinated with difficulty on account 
of frost and snow on the ground, but developed 
rapidly when milder weather set in, and showed ripe 
grain by the end of June, having been aided in their 
growth by the electric light until the beginning of May. 
Doubts have been expressed by some botanists whether 
plants grown and brought to maturity under the 
influence of continuous light would produce fruit 
capable of reproduction; and in order to test this 
question, the peas gathered on the 16th of February 
from the plants which had been grown under almost 
continuous light action were replanted on the 18th of 
February, They vegetated in a few days, showing 
every appearance of healthy growth. Further evidence 








on the same question will be obtained by Dr. Gilbert, 
F.R,S., who has undertaken to experiment upon the 
wheat, barley, and oats grown as above stated, but 
still more evidence will probably be required before all 
doubt on the subject can be allayed. I am aware that 
the great weight of the opinion of Mr. Darwin goes in 
favour of the view that many plants, if not all of them, 
require diurnal rest for their normal development, and 
it is with great diffidence, and without wishing to 
generalise, that I feel bound to state as the result of all 
my experiments, extending now over two winters, that 
although periodic darkness evidently favours growth in 
the sense of elongating the stalks of plants, the con- 
tinuous stimulus of light appears favourable for healthy 
development at a greatly accelerated pace through all 
the stages of the annual life of the plant, from the 
early leaf to the ripened fruit. The latter is superior 
in size, aroma, and in colour to that produced by 
alternating light, and the resulting seeds are not, at 
any rate, devoid of regerminating power. Further 
experiments are necessary, I am aware, before it would 
be safe to generalise, nor does this question of diurnal 
rest in any way bear upon that of annual or winter rest, 
which probably most plants, that are not so-called 
annuals, do require. The beneficial influence of the 
electric light has been very manifest upon a banana 
palm, which at two periods of its existence—viz., during 
its early growth and at the time of the fruit develop- 
ment, was placed (in February and March of 1880 and 
1881) under the night action of one of the electric lights, 
set behind glass at a distance not exceeding two yards 
from the plant, The result was a bunch of fruit weighing 

5 Ibs., each banana being of unusual size, and pronounced 

y competent judges to be unsurpassed in flavour. 
Melons also remarkable for size and aromatic flavour 
have been produced under the influence of continuous 
light in the early spring of 1880 and 1831, and I am 
confident that still better results may be realised when 
the best conditions of temperature and of proximity to 
the electric light have been thoroughly investigated. 
My object hitherto has rather been to ascertain the 
general conditions necessary to promote growth by the 
aid of electric light than the production of quantita- 
tive results; but Iam disposed to think that the time 
is not far distant when the electric light will be found a 
valuable adjunct to means at the disposal of the 
horticulturist in making him really independent of 
climate and season, and furnishing him with a power 
of producing new varieties, Before electro horticulture 
can be entertained asa practical process it would be 
necessary, however, to prove its cost, and my experi- 
ments of last winter have been in part directed towards 
that object. Where water-power is available the electric 
light can be produced at an extremely moderate cost, 
comprising carbon electrodes, and wear and tear of 
and interest upon apparatus and machinery employed, 
which experience elsewhere has already shown to 
amount to 6d. per hour for a light of 5,000 candles. 
The personal current attention requisite in that case 
consists simply in replacing the carbon electrodes every 
six or eight hours, which can be done without appreciable 
expense by the under gardener in charge of the fires of 
the greenhouses, In my case no natural source of power 
was available, and a steam-engine had to be resorted to. 
The engine, of six nominal horse-power which I employ 
to work the two electric lights of 5,000 candle-power 
each consumes 56 lbs. of coal per hour (the engine being 
of the ordinary high-pressure type), which taken at 
20s. a ton, would amount to 6d. or to 3d. per light of 
5,000 candles. 


(To be continued.) 


Se 





SEPTEMBER 15, 1881.] 


THE TELEGRAPHIC JOURNAL. 


353 








THE PARIS ELECTRICAL EXHIBITION. 


THE BRITISH SECTION. 


ALFRED APPS. 


Mr. ALFRED Apps, of 433, Strand, exhibits the large 
induction coil (shown by the figure), constructed for 
Mr. W. Spottiswoode, F.R.S. 


For a full description cf this fine instrument, se e | 


TELEGRAPHIC JOURNAL, July 1st, 1877. 


JosEPH BOURNE AND SON. 


Messrs. Joseph Bourne & Son, of the Denby 
Pottery, near Derby, display a large collection of 
porcelain insulators, battery cells, &c. The princi- 
pal forms shown are those indicated by the figures. 


The peculiar qualities resulting from the composi- 
tion of the paste from which the insulators are 
made are, a high degree of vitrefaction, combined 
with great toughness and strength. These qualities 
have led—since the commencement of the manu- 
facture thirty years ago—to a large and increasing 
demand for the ware. 

_ For many years Messrs. Bourne enjoyed the exclu- 
sive right to manufacture the well-known double V 
insulators patented by Mr. Varley, whilst those and 





other shapes—notably the Z pattern—have been 
largely supplied to the English Government Tele- 
graph Department. 
he larger insulators exhibited are copies of the 

designs of colonial and foreign engineers who look 
for strength and durability as well as perfect insula- 
tion for long distances ; whilst the smaller speci- 
mens have been found equally adapted to telephone 
and mining purposes. 

The. peculiar qualities, before specified, of the 
ware also enter into the composition of the battery 
cells exhibited. 


RICHARD JOHNSON AND NEPHEW. 


Messrs. Richard Johnson and Nephew, of the 
Bradford Iron Works, Manchester, show the follow 
ing specimens of iron wire manufactured by them 
more especially for telegraphic purposes :— 

No. OO BW Gbest galvanised iron rod for cable 
armour. The special feature of this specimen is its 
great length, the sample being made in one piece, 
without weld or joint, it is thus of great value for 
cable making, as welding is minimised, and there- 
fore weak places are comparatively few. This coil 
weighs over 200 lbs. 

No. 8 B W G, galvanised telegraph wire of low 
electrical resistance. This meets in every respect 


the special requirements of the British Post Offic’ 
authorities and their specifications, and can 
manufactured in lengths of single pieces, 140 Ibs. 
each. 

No. 16 3 strand galvanised telegraph wire is also 


prepared to meet the British Post Office authorities’ 
specification and requirements in every respect. 

No. 11 galvanised special telephone wire is pre- 
pared expressly for telephone work, and can be 
made in singie pieces up to 140 lbs. if so required ; 
and from what has already been experienced in the 
erection of telephone lines it has satisfactorily filled 
every requirement. 

No. 15 galvanised special telephone wire of a 
high breaking strain, The same remarks are ap- 
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plicable to this as to the No. 11, with the exception 
that the No. 15 is prepared for erection in towns 
and cities where appearance and light supports are 
wanted, and where an increased strength is re- 
quired as a margin of safety to prevent lines 
breaking down and falling across streets. 


THE EXCHANGE TELEGRAPH COMPANY. 


The Exchange Telegraph Company will exhibit 
at the exhibition an improved fire-alarm telegraph. 
This apparatus has been constructed with a view to 
obviate the necessity for skilled supervision of its 
working and to remove the chief objections to the 
existing systems. 


It has been found in practice that numerous 
pieces of telegraphic apparatus at the receiving 
station, however perfect they may be in themselves, 
tend to destroy the confidence of the fireman in his 
ability to correctly interpret the signals ; and al- 
though much good work has been done in London 
with a system which is an improvement on that 
which has found so much favour in the United 
States and in Holland and Germany, yet we venture 
to think that the new system will prove greatly 
superior to that referred to, he receiving 
apparatus (R, fig. 1) is inclosed in a single case, 
the face being not unlike that of a clock—the 
alarum which draws attention to the signal being 
upon the top of, and a key for the acknowledgment 
of the signal beneath, the dial. The single hand or 
pointer, with which the dial is furnished, points to 
the name of the street or post in which the signal- 


| 





ling box is placed and from which the alarm is given. 
This pointer is restored to the zero or starting 
point by the movement of the key which sends the 
acknowledgment of the signal; the same move- 
ment also arrests the ringing of the call-bell, which 
would otherwise continue to ring until attended to. 
The signalling apparatus for the street is placed on 
or in a pillar, or in a recess in the wall of a building. 
It is furnished with a door in which is fastened 
a pane of glass, opposite the signalling handle. 
This glass is intended to be broken when the proper 
key is not at hand. The handle of the signalling 
apparatus is labelled “ Pull ;’ and to give an alarm, 
it is only necessary to pull it once, when it winds 
and starts a short clock train of one whee! and a 


pinion, and transmits the signal. The handle mean- 
while is entirely detached from the rest of the 
mechanism, and nothing that the sender can do 
will interfere with the due transmission of the 
signal. The mechanism of the signalling apparatus 
is shown in fig. 2, and is the same as that usually 
employed,® but instead of the cam wheel interrupt- 
ing the circuit in a way to cause groups of dots 
and spaces to be embossed on a Morse tape, it is 
only necessary to interrupt the circuit as many 
times as there are steps from the zero point of the 
indicator to the name of the box which signals. In 
the front of the signal box or post, which is shown 
in front elevation by T, fig. 1, there is an aperture 





_ * For full descriptions of the working of the transmitter, which 
in general principle, with the exception mentioned, is identical 
with that now referred to, see TELEGRAPHIC JouRNAL, July r5th, 
1880. 
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in which a disc makes its apearance, owing to the 
reversal of the line current by the action of the 
acknowledgment key before mentioned. The front 
door of each box when closed short-circuits the 
electro-magnet which actuates the disc, and thus 
prevents damage to the apparatus from lightning, 
and also reduces the resistance of the circuit, and 
consequently the amount of battery power re- 
quired. Any failure of this part of the apparatus 
would not, unless it oceurred in» several signalling 
boxes at a time, affect the signals, asthe range of 
sensibility of the-receiving apparatus is»very con- 
siderable. To prévent tampering, a trembler bell is 
sometimes incltided in the apparatus inthe signal- 
ling box ; it Starts ringing upon the breakage of 


glass, or the opening of a door, and is calculated 
to arrest the attention of passers-by. This safe- 
guard is found to be of considerable service, as 
the statistics of false alarms derived from Captain 
Shaw’s report show:—from 15 Bright’s Fire 
Alarms, not so provided, there were received 19 
false alarms ; from 25 Exchange Telegraph Co.’s 
Fire Alarms, provided with bells, there were 
received only 14 false alarms. Or, unprotected 
boxes average 1°26 false alarms per box, and pro- 
tected boxes average 0°56 false alarms per box. 


The general arrangement of the apparatus is | 


shown by fig. 1, Nos. 1, 2, and 3, representing sig- 
nal boxes or posts, and R, the dial receiver, which 
is actuated by a local battery, L, called into action 
by a relay worked by the line battery, B. 


Max SABEL. 


Mr. Max Sabel, of 2, Coleman Street Buildings, 
exhibit rolls of telegraph tape for the Morse, 
Hughes, and Meyer instruments, also for the 
Wheatstone automatic puncher, the siphon recorder 
of Sir W. Thomson, &c. The rolls are made in 





4nd the paper is tinted to any shade required. The 
Slip is rolled tight, parallel along its whole length, 
is cut sharp and clean, and is freed from dust by a 
patent process. A speciality in the paper is the 
glazed quality which absorbs the printing ink in the 
shortest possible time and moreover uncoils freely. 


THE ScientTiric Toy AND GENERAL NOVELTY 
ComPANY..- 


The apparatus exhibited by this Company is 
adapted for teaching the principles of science by 
means of cheap instruments, such as are within the 
means of most boys. Boxes containing a quantity 
of apparatus and book of instructions for performing 
a number of experiments in electricity are shown ; 
these boxes range from 6d. to 58. each, and are 
calculated to give a boy a taste for scientific 
pursuits and induce him to search for further 
information in books that probably he would never 
have read had he not been first captivated with 
the seductive illustrations of wonderful experi- 
ments, which are shown on the lids of these boxes, 
and where flashes of forked lightning are seen 
issuing from gigantic Leyden jars, to the intense 
satisfaction of a small boy, occupy a prominent 
position on the same picture. 

A model electric lamp for Is. is shown; this is 
an automatic lamp having a thick carbon rod fixed 
on the base, and a fine carbon resting on the stout 


| one and falling by its own weight as it is consumed. 


A battery of four Fuller cells will give a bright star 


| of light for one hour. 


| 





all sizes, exactly to fit the respective instruments, | 


The “Galvanophone,” or “Electric Songster,” 
which is also exhibited, consists of a transmitter 


| which can be connected through any length of 


wire with the galvanophone, the latter being a 
small instrument of polished boxwood with a tele- 
phone mouth-piece. Any musical notes can be 
sent from the transmitter, and the same are repro- 
duced by the galvanophone with considerable 
power. 


Juxius Sax. 


The exhibit of Mr. Julius Sax, of 108, Great Rus- 
sell Street, Bloomsbury, consists chiefly of electric 
bells for houses, hotels, offices, &c., insulators for 
telephone stations, which, though excellent of their 
kind, do not possess any remarkable features of 
novelty which call for special description. Mr. Sax 
also shows an electrical water-gauge (patented) for 
recording the height of water in tanks or reservoirs. 
This apparatus, which is shown in general view by 
figs. 1 and 2, and in detail by figs. 3 and 4, consists 
of two parts :—No. 1. The transmitter, fixed over or 
near the cistern. No. 2. The receiver, which may 
be fixed at any distance away from it. The wheel, 
p, of the transmitter, fig. 3, carries a float (not 
shown in sketch), which flcat causes the wheel to 
turn in any direction. The same wheel is geared 
in the pinion and axle, A, which pinion is calculated 
to turn round once at each inch of the rising or 
falling of the float. The axle, a, carries two in- 
sulated weights, which are loose on the former, and 
are constrained to travel in one direction, by a 
small trigger arranged for this purpose. By the fall- 
ing of the float the one weight, w, is carried round 
and so causes the contact, c, to pass over the springs, 
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S, sending a copper current through the line to the 
receiver, By the rising of the float a second 
weight rises in the opposite direction, causing 
the contact, z, to pass over the springs, s', 
sending a zinc current in the line to the receiver. 
These currents cause the permanent magnet, 
M, Of the receiving instrument (fig. 4) to move 





either to the right or to the left, and so actuate 
the wheels carrying the hands. Ifthe hand of the 
receiving instrument is adjusted to work with the 
hand of the mechanical dial, the former will always 
follow the latter and so show the state of the water 
in cistern, reservoir, or river, at any distance away. 
The apparatus is-also arranged to ring an alarm- 
bell, both when the water has reached the highest 
or lowest points. 


Sremens Bros. & Co., LIMITED. 


The electric lighting exhibit of Messrs. Siemens 
is of an extensive character, and comprises every 
variety of machine and lamp of the descriptions 
designed by the firm. The general types of 


| 





machines are those indicated by figs. I, 2, and 3 
and of lamps those represented by figs. 4 and 5.* 
Fig. 6 shows the Siemens dynamometer, an. in- 
strument which is coming into extensive use for 
the measurement of strong currents such as are 
used for electric lighting. The principle of the 
apparatus is that of the attraction and repulsion of 


one wire coil by another; one of these coils is 
suspended by a spiral spring, and the force of the 
attraction and repulsion is measured by observing 
the angle of torsion which has to be given to the 
spring in order to bring the suspended coil back 
to its zero position, that is to say at right angles 
to the fixed coil. A table is provided with each 
instrument which shows the strength of current 
in webers corresponding to any particular angle of 
torsion. 

Messrs. Siemens exhibit being of a very exten- 
sive nature we are compelled to leave its continua- 
tion to a future number. 





* For full descriptions of this apparatus see TELEGRAPHIC 
Journat, Nov. rsth, 1877, Sept. rst, Oct. rst, Dec. r5th, 1879. 
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THE TELEGRAPH CONSTRUCTION AND MAINTENANCE 
ComPANY. 


This well-known Company exhibit a fine case of 
specimens of all the cables which they have manu- 
factured in their works from the commencement 
of the time when the manufactory existed as the 
firm of Glass, Elliott and Gompeny. The total 
mileage amounts to no less than 63,628 miles, 
distributed as follows :— ~ * 


1854. Miles. 
Sweden—Denmark .,. 12 
Corsica—Sardinia ... 10 
Spezzia—Corsica ... 110 Newfoundland — C. 

1855. Breton Island... 
Sardinia—Africa ... 50] Supplied to Telegraph 
Newfoundland — C. Cos. for repairs, &c. 

Breton Island ... 74 1867. 
Sardinia—Africa +. 160 | Placentia — St. Pierre 
Egypt ... ieee — Se Island. 
Italy—Sicily ... eee 5 | St. ‘Pierre Island—C. 

1856. Bie 0 Island ... 
Newfoundland — C. ied to Telegraph 

Breton Island ... 85 S, forrepairs, &c. 
P. Edward's Island — 1868. 

N. Brunswick 12 | MaltaAlexandria 
C. Breton Island — Italy—Sicily ... 

Nova Scotia... 1 Supplied to Telegraph 

1857. Cos. forrepairs,&c. 58 
Norway Fiords a 1869. 
Danube ee 3 | Malta—Sicily ... 54 
Ceylon—Hindostan i ae Tasmania — Australia 176 

1858. France—St. Pierre Id. 2,584 


1872. Miles. 


St. Pierre Id.—Sydney 182° 


Constantinople 
Supplied to Telegraph 
Cos. forrepairs,&c. 29 
1873. 
England—Spain a 
Vigo—Lisbon ... 
Ireland—-Newfound!'d I, 896 
Placentia—Sydney 314 
Sydney—Placentia 280 
euwerk— Heligoland 31 
Lisbon—Madeira 613 
Alexandria—Crete 359 
Crete—Zante .. 238 
Supplied fo Telegraph 
Cos. for repairs, &c. 
1874. 
Zante—Otranto 
Italy—Sicily 5 
amaica—Porto Rico.. 647 
artinique —Dominica 37 
Madeira—St. Vincent 1,196 
Kilia—Odessa... + 349 
St. Vincent — a 
buco 
Ireland — Newfound!'d ; an 
Holland 
Supplied to Telegraph 
.forrepairs,&c. 776 
1875. 
Italy—Sardinia jax 
Yankalilla — Kingsoote 38 
co to tae, 
Cos. ee 35 


226 


187 


1876. Miles. 
Supplied to Telegraj 
Cos;for repairs, &¢. 201 


1877. 
Poaeee hatin oe oe 
e! — Dae 
Marseilies—Bona ahs 4 
Bona—Malta . aes 382 
747 


Supplied to Telegraph 
Cos. — 
309 
289 


Para — Manaaienk ove 
Torpedo Cables oes 
Alexandria—Cyprus ... 327 
Supplied to Telegraph 
Cos. forrepairs, &c. 1,563 
8 


Penang—Malacca 
Natal—Delagoa 
oa—Mozambique 3e6 
Malacca —Singapore... 116 
Prussia—Norway ... 251 
Mozambique—Zanzibar 631 
pingapore—dens, ae 
Aden—Zanzibar - & 
Supplied to Telegraph 
Cos. for jac. 283 
1880. 
ip em aa oo Ep EQt 
anganui — Waka- 
puake, N. Z.  ... 106 
Hong Kong—Luzon... 528 
Placentia—St. Pierre... 109 
Ireland—Newfoundl'd 1,423 
England—Norway 423 
Norway—Sweden 


a7 


94 

St. Pierre—Sydney ... 185 
Supplied to Telegraph 

Cos. forrepairs, &c, 985 


1876. 
Australia—N. Zealand 1,282 
Cook’s Strait, N. Z. . 45 
Suez—Aden : . 1,443 


Italy—Sicily ... sal 8|St. Pierre Island — 

England—Holland .... 129 United States ... 749 
England—Hanover ... 280 | Supplied to Telegraph 
Norway Fiords ‘e Cos. forrepairs, &c. 
Ireland — Newfound- 

e+e T,012 
oo Bek, 
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1870. 
England—France ... 101 
Suez—Aden .., ++. 1,460 
Aden—Bombay -+ 1,818 
England—Lisbon 823 
Lisbon—Gibraltar 33% 
Gibraltar—Malta . 1,120 
France—Bona... 447 
Bona—Malta ... 386 
Madras—Penang +» 1,408 





land Sok 
Atlantic Tel. Co. 


1859. 
Denmark—Heligoland 46 
England -- Heligoland 
I.ofMan—Whitehaven 36 
Sweden—Gothland ... 64 
Folkestone — —— 24 
Malta—Sicily .. oo) ae 
Jersey—France | 21 | Penang—Singapore ... 400 
Liverpool -—— Holyhead 19 | Singapore—Java - Soy 

g 2 | Malta—Alexandria 904 
Indian Rivers . e. ro |St. Maura—Ithaca ,,. 7 

1860. Zante—Trepito im OE 
France—Algiers 520 | Supplied to Telegraph 

1861. Co’'s.forrepairs,&c. 636 
Corfu—Italy ~- 
Norway Fiords ‘ite ae 
Dieppe—Newhaven ... 80 River Tagus ... ae I 
France—Corsica Portugal—Gibraltar ... 141 
Malta—Tripoli 230 | Singapore —- Cochin 
Tripoli—Bengasi ae China... 
Bengasi—Alexandria... Cochin China—Hong 

1862. Kong WS ose 
Ireland—Wales Rhodes—Marmarice ... 
England—Holland Latakiyah—Cyprus ... 
aay pur? C. Clear Samos — Scala Nuova 
Mityleni—Aivali 
Kbania—Retimo 
Retimo—Khandia 
Khandia—Rhodes 
Khios—Chesmeh 
Zante—Corfu ... « 350 
Zante—Cephalonia ... 18 


LOCKWOOD AND BARTLETT'S 
TELEPHONE RECEIVER. 


AN improved form of telephone receiver has been 
patented in England and America by Messrs. Lock- 
wood and Bartlett, and seems likely to prove a 
valuable modification of the ordinary Bell instru- 
ment. Figs. 1, 2,and 3 show the new invention. The 
peculiarity of the arrangement consists in the con- 
struction of the end of the magnet to which the 
diaphragm is connected, whereby, through. varia- 
tions of magnetic power between parts of the same 
pole ofthe magnet, vocal sounds are transmitted to 
the diaphragm or sounding board; this end is 
extended in the form of a U shaped spring, the outer 
free end of which, overhanging the end of the 
magnet, of which it is an extension, is expanded 
into a diaphragm, or has the latter connected with 
it in the manner to be explained. 

In the figs., A represents the body or handle of 
the receiver, made of wood or other suitable 
material, cylindrical in form, and enlarged at one 
223 | end, a’, to receive the diaphragm, B, and ear ee: 
Java—Sumatra . we te The handle, a, is perforated longitudinally to 

1866. Java—Australia .1,082 | receive the magnet, B, which has a bobbin, £?, as in 
Ireland — Newfound- Supplied to Telegraph the ordinary Bell telephone. 
PP... al Seon foun * — ee The magnet at the end, p', is drawn out, reduced 
in size, and bent at a right angle to the body, D, of 


land ms - 1,852 | Placentia — St. 
Fngland—Hanover eo Island the magnet, and then again bent round upon itself 











1871. 
Portugal-—-Gibraltar ... 150 


620 


1863. 
Sardinia—Sicily 
Queensland .. 
J 1864. 
Egypt ... 
Queensland _... 
United States ... oes 
1865. England—Prussia 





5 
United States ... 


447 
Pierre 
os S00 
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in a U form until the outer end, 2', overhangs the 
end, D’, of the body of the magnet as shown. 

_ When the end, a?, is expanded to form the 
diaphragm, B, as in fig. 3, then the U portion a? 
(ig. 3) of the extension lies outside the case, A’. 
It has been found, however, that as good practical 
results have been obtained by making the diaphragm 
of wood, parchment, brass, &c.,so as to act as a 
sounding board; in this case the end, a}, of the 
magnet is not expanded to form a diaphragm as in 

















fig. 3, but is formed as shown by fig. 2, and the end 
of the extension is attached to the centre of the 
diaphragm of wood or other material, as shown 
by fig. 1. 

As compared with the Bell instrument it will be 
seen that the action of the new telephone is reversed, 
i.é., in the Bell arrangement the diaphragm is in a 
state of tension due to the attraction of the latter 
by the permanent magnet; in the Lockwood 
instrument the diaphragm is repelled by the action 


FIG.23 A 





of the permanent magnet, since the polarity of the 
end of the latter and its extended end are the same. 
The relative actions of the currents in both forms 
of instruments must, however, it is obvious, be 
similar, though the relative movements of the 
diaphragms in the two cases are reversed. 

e have had an opportunity of hearing the 
working capacity of this instrument, and can testify 
to its efficiency, the articulation being remarkably 
clear, so much so indeed that recitations from 
Shakespeare, and also sentences which jare’ most 
difficult to render telephonically were heard with 
perfect distinctness, 








Correspondence, 


CITY AND GUILDS OF LONDON INSTITUTE 
EXAMINATIONS. 


To the Editor of THE TELEGRAPHIC JOURNAL. 


Sir,—With reference to this subject, which was 
alluded to by your correspondent, “‘A Student,” in your 
issue of the 15th inst., and on which you had an article in 
your last number ; as one who has had some experience 
in the subject of telegraphy, permit me to draw atten- 
tion to the discouraging nature of the result of the 
recent examination, The small number of those who 
succeeded at the examination, and, particularly, the 
small percentage of first-class certificates awarded, 
shows that the standard required, even in the elemen- 
tary stage, was exceedingly high. I do not know what 
in the opinion of the examiner may constitute an 
“‘ elementary” knowledge of telegraphy; but seeing 
that the supposed object of the institute is te encourage 
technical education, I would respectfully suggest to him 
that there may be a better way of doing this than by 
requiring elementary students to give evidence of a 
decidedly advanced knowledge of the subject, Neither 
students nor teachers can be said to be ‘‘ encouraged ” 
when they find that success, even in the elementary 
stage, is extremely problematical. The institute is 
stated to conduct its work of examination on the same 
lines as the Science and Art Department; but it is well 
known that this department affords a real and tangible 
encouragement to the study of science, and that in the 
lower stages it makes a fair allowance for the imperfect 
knowledge of learners—this it does both by permitting 
a choice of questions, and by being satisfied with some- 
thing short of actual perfection in those attempted. 
If the work of South Kensington had. been conducted 
in the spirit of the institute, it would never have 
attained to its present condition of usefulness, The 
examiner, in his report, remarks upon the absence of 
drawings to illustrate answers; and I can understand 
that students would not always give drawings, as no 
reference was made to them in the examination paper ; 
but I am in a position to assert, that even a profusion 
of drawings, together with a very respectable know- 
ledge of the subject, have been, in many cases, insuf- 
ficient to obtain more than a “‘ pass,” and sometimes 
not even that. 

Allow me to point out that the plan of giving ten 
questions, all of which are, apparently, expected to be 
answered, is a very faultyone. It makes no allowance, 
and even if a student is able to answer them all, he 
cannot do so in.the time allowed ; either he must omit 
some, or he must hurry through them in such a way 
that he cannot do justice to himself. Why cannot the 
South Kensington plan be adopted, of giving ten or 
twelve questions, and requiring only eight of them 
to be attempted ? The recent alteration in the regula- 
tions, by which the elementary and advanced stages are 
to be combined, seems to me to bea step in the wrong 
direction. It has hitherto been too difficult to obtain 
the certificates in these two stages, and now that they 
are combined, it may fairly be supposed that it will be 
even more so—at least, so faras the elementary students 
are concerned. The institute should bear in mind that 
in order that qualified men may be encouraged to form 
and teach classes, it is absolutely necessary that they 
may be able to depend upon gaining something more 
than the meagre grants hitherto obtained; and if 
students are to enter these classes, they must have 
some assurance that their studies will enable them 
to pass the examinations creditably. 
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In conclusion, I would state that this subject of 
technical education is, in my opinion, of far too 
important a character to be left to the voluntary efforts 
of a private and irresponsible body, however well- 
meaning, and that the time has arrived when it can 
only be efficiently dealt with by Government. 

Yours truly, 
W. M. M. 


Hotes. 


Tue Swan Licut in tHE Beaurort THEATRE.—Mr, 
D’Oyley Carte’s new theatre is to be lit by 600 Swan 
lamps. The dynamo machine for the purpose will be 
supplied by Messrs. Siemens Bros., by whom the con- 
tract has been undertaken. 


Tue Ecectrric Licut on Suips.—The s.s. City of 
Berlin and the s.s. Potosi have been fitted with Messrs. 
Siemens Brothers’ differential lamps. The s.s. City of 
Paris, the City of Rome, the Cunard s.s. Servia, and the 
Guion s.s. Alaska, are all fitted partly with Swan lamps 
and partly with the differential lamps. Also the s.s. 
Trojan of the Union Company has one continuous 
current lamp. The dynamo machines in all these in- 
stances have been made by Messrs, Siemens Bros., and 
are of their well-known types. 


INFRINGEMENT OF ELectric LiGHT PATENTS IN 
AmeErica.—The principal electric lighting companies 
in America, comprising the Brush, the United States, 
the Fuller, the American, the Jablochkoff, and the 
Western, have united in an organisation to enforce 
their numerous and important patents against manu- 
facturers and users infringing patents. 


Tue Evectric Licut in Grascow.—The electric 
light is to be introduced into the Girbal Tube Works, 
Glasgow. The form of lamp to be used is stated to be 
a patent of Messrs. D. and G. Graham of that city. 


Tue Exvectrric Licht 1n CockermouTH.—It has 
been decided to light the large places of Cockermouth 
by the electric light, and the small streets by Orion gas 
oil lamps. 


Tue Ecvectric Licut 1n DunpEE.—The electric 
light has been successfully introduced into the establish- 
ment.of Messrs. Lamb, Dundee. The Dundee Gas Com- 
missioners have decided that the introduction of the 
electric light into Dundee shall not be left to any private 
company or speculative promoters, but to themselves, 
In the meantime the gas manager is to devise means 
for making experiments with the electric light at the 
gas works, 


THE AMERICAN TELEGRAPH AND CABLE Company. 
—This Company has announced that it commences 
business to-day. The second cable of the Company 
will be completed, it is expected, shortly. Until this 
second cable is ready for traffic, the rate to New York 
will be 1s. 6d. per word. In London the Company’s 
address is, 21, Royal Exchange. 


TELEGRAPHIC COMMUNICATION WITH THE ORKNEYS. 
—The inhabitants of South Ronaldshay (Orkney) have 
received, in answer to their application to the Post 
Office for telegraphic communication, a reply that an 
annual guarantee of £545 will be required. 





Licutinc Tratns.—The Great Northern Railway 
Company have commissioned Messrs, Crompton’ to fit 
up a train with Swan's incandescent electric lamps, 


Tue Evectric Licut 1n Eptnsurcu.—The trial of 
the Brush system of electric lighting for the streets of 
Edinburgh, which began.on the 25th ult., has not been 
very satisfactory, The first night, after burning only 
for a short time, it went out, owing, it is said, to the 
want of water for the engines; and the succeeding night 
it burned brightly from eight o’clock to about half-past 
ten, again disappearing owing to the failure of the 
engine. No further trial is to be made until another 
engine of sufficient power is obtained. The Waverly 
railway station has been successfully lighted by the 
electric light. During Her Majesty’s stay in the city, 
Holyrood Square was illuminated by three lamps. 


British AssociaTION GRANTS FOR SCIENTIFIC 
Purposes.—The following grants, amounting to £1,280, 
have been made by the British Association for scien- 
tific purposes :—The Council: Exploration of moun- 
tain district of Eastern Equatorial Africa, £100. 
Mathematics and Physics: Mr, G, H. Darwin, lunar 
disturbance of gravity, 415 ; Dr. A. Schuster, meteoric 
dust, £20; Professor Sylvester, fundamental invariants 
(partly renewed), £80; Mr. R. H. Scott, synoptic charts 
of the Indian Ocean, £50; Professor G. C. Foster, 
standards for use in electrical measurements (partly 
renewed), £100. 


Att the materials required for the first section of 
the telegraph land lines in China, to be erected by the 
Great Northern Telegraph Company for account of the 
Chinese Government, have been gradually sent for 
some time since. The first shipments have arrived, 
and the line is now being very expeditiously erected. 
Meanwhile the Chinese authorities have thought it 
desirable that the line. should be duplicated from the 
very beginning, and the Great Northern Telegraph 
Company are therefore now preparing to ship all the 
materials required for that purpose.—¥ournal of the 
Telegraph. 


PRacTICAL INSTRUCTIONS ON THE USE OF THE 
DIAGOMETER IN TESTING OILS AND TissuEs. Im- 
PROVEMENTS IN THE D1AGOMETER.—By L. Palmieri.— 
The author applies his “bifilar electrometer” to the 
examination of oils and tissues, in order to ascertain 
whether olive oil is pure or mixed with other oils, and 
whether cotton is present in silk and wool. At the 
upper extremity of a dry column, erected freely in a 
glass cylinder, and whose top, for the sake of better 
insulation, does not touch the glass cylinder, he intro- 
duces a lever which can be made to turn on a horizontal 
axle, which supports at one of its ends a vertical metal 
wire, terminating in a finer wire. Such another lever 
is connected with the charging-wire of an electro- 
meter, If the oil to be examined is placed in a glass 
trough and the two metal wires are plunged into it, 
always in the same manner, the time which elapses 
until the electrometer shows a certain deviation, say, 
5° or 10°, gives a measure for the conductivity of the 
oil. For the purest olive oil, which was first examined, 
this is very small, but in samples mixed with other oils 
it is decidedly greater. Hazel-nut oil and pine oil form 
an exception, but they are not likely to be used for the 
adulteration of olive oi]. If in place of the oil there is 
used the thread of any tissue it can be perceived 
whether it consists of non-conductive silk or of con- 
ductive cotton, or of a mixture. The instrument was 
constructed by the author chiefly for investigating 
atmospheric electricity.— Wiedemann’s Beiblatter. 
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ON THE VARIABILITY OF THE RESISTANCE OF 
SeLeniuM.—By J. Dicks.—Selenium spread upon a 
glass plate between two spiral copper wires had, at 5°, 
10°, 20°, and 30°, the respective resistances of 
1, 0.86, 0.59, and 0.40 X 66,000 ohms. If melted 
it conducts well, If illuminated at different distances 
or with several candles the results were correspondent. 
—Wiedemann's Beiblatter. 


THe Constant AND Depotarisep VoLTAIC 
Cotumn.— By G. Mocenigo. — Circular alternately 
connected copper and zinc plates are fixed upon a 
horizontal axis, kept in rotation by an electro-magnetic 
machine, and dip with their lower third part into the 
several compartments of a trough which can be raised 
or lowered. The metallic ends of the axle serve to 
connect the column with the remainder of the circuit. 
The trough is supplied with the exciting liquid through 
tubes leading to a reservoir.—Wiedemann’s Beiblatter. 


CONSTANT AND PoweRFUL BATTERY, WHOSE ReEsI- 
DUES CAN BE ELECTRICALLY RE&GENERATED.—M. 
Reynier.—The amalgamated zinc plate, from which is 
cut out a strip projecting up out - the liquid, dips in 
caustic soda, and the copper element in the solution of 
blue vitriol. Both are separated by several leaves 
of parchment paper folded together. The original 
electro-motive force of the element is 1.47 volts, but 
after prolonged action it sinks to 1.35. The resistance 
of an element 0.2 metre in height and containing 3 
litres = 0.075 ohms. If the direction of the current 
is inverted the previous conditions are restored. The 
liquids can be made more conductive by the addition 
of salts,—Wiedemann’s Bieblatter. 


Tue Evecrric Licut in LicuTHouses.—A new 
lighthouse, in which the electric light is to be used, has 
just been completed at Marseilles. The cost of the 
light will be about 2s, 3d. per hour, against 3s, 14., 
the cost of the ordinary light; but taking into account 
the intensity of the flame, the cost of the electric light 
is seven times less than the cost of that which it will 
replace. The new lighthouse will be one of the finest 
on the French coasts. The light, which will be equal 
to 81500 gas jets, will be visible at a distance of 27 
miles, 
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3731. “ Apparatus for transmitting and receiving 
audible signals by means of electricity.” A. F. 
St. Georce. Dated August 26. 

3768. “Automatic electric signalling apparatus 
(armatures, &c.).”. W. Morcan Brown. (Communi- 
cated by O, Gassett & J. Fisher.) Dated August jo. 
(Complete.) 

3771. “An improvement or improvements in the 
production of voltaic electricity.” A. Banxs. Dated 
August jo. 

3790. ‘Covering, protection, and insulation of 
electrical conductors, or cables for telegraphic, tele- 
phonic, and other purposes.” W.R. Lake. (Commu- 
nicated by S. D. Strohm.) Dated August 31. 

3790. “Covering protection and insulation of 
electrical conductors or cables for telegraphic, tele- 
phonic, and other purposes.” W. R. Lake, (Commu- 
nicated by S.D. Sthrom) Dated August 31. 

3799. “Construction and manufacture of electric 
lamps.” W. Crookes. Dated August 31. 





3804. ‘‘Commutators for dynamo or magneto- 
electric machines, and electric motors; also applicable 
to other electrical moving contact surfaces.” P. JENSEN. 
(Communicated by T. A. Edison.) Dated September 1. 


3808, ‘Means and apparatus for conveying sound 
to a distance from theatres, and such like localities, by 
telephonic transmission,” C. D. Apert. (Communi- 
cated by C, Ader.) Dated September 1. 


3809. “Apparatus for and arrangements of tele- 
phonic exchanges.” C.D.Aset. (Communicated by 
La Sociétié Générale des Téléphones). Dated Sep- 
tember 1. 

3812. ‘ Method of and apparatus for transmitting 
secret messages by electro-magnetic telegraph.” W. 
R,. Lake. ‘amasasiectel by A. F. & F. B. Johnson), 
Dated September 2. 

3821. “ Electric lamps or regulators.” 
and J. Main. Dated September 2. 

3822. ‘An improved electric lamp or regulator.” 
A. Tusint. Dated September 2. 

3832. ‘Machinery for winding or coiling wire upon 
annular armatures for electro-magnetic or magneto- 
electric-apparatus or machines.” W. R. Lake, (Com- 
municated by G. R. Haase and J. P. Recker.) Dated 
September 2. 

3857. ‘‘A perpetual electro-magnetic motor.” C. 
Le Sieur. Dated September 5. 

3871. ‘‘ Dynamo-electric machines.” 
Borow. Dated September 6. 

3880. ‘Improvements in the manufacture of re- 


A. L. Fyre 


H. A. Har- 


volving armatures and other parts of electrical apparatus, 
and in machinery therefor,” 


Lake. (Com- 


Dated September 7. 
D. G. FitrzGERAcp. 


municated by C. Dion). 


3890. ‘Electric lamps.” 
Dated September 8. 

3893. “Electric lighting apparatus.” W. R. Lake. 
(Communicated by W. S. Hill). Dated September 8. 


3898. ‘Improvements in apparatus for igniting 
gas, for illuminating by means of electricity, and in 
batteries connected therewith. A, J. Hattam and J. 
Watsu. Dated September 8. 


3 “ Improvements in and relating to apparatus 
for indicating the speed and direction of motion of 
machinery, a part of which invention is applicable also 
to pneumatic bells.” J. L. Patrutto. Dated Sep- 
tember 9. 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1881. 


65. “Electric lighting.” P.M.Justice. (A com- 
munication from abroad by Henry Curtis Spalding, of 
the City of Boston, America.) Dated Jan. 6. 6d. 
Consists in sub-dividing a group or assemblage of 
massed lights into lesser groups, each sub-group being 
in an electric circuit separate and distinct from the 
other, and the lights composing each sub-group being 
so selected as to be interspersed with and separated 
from one another by the lights of other sub-groups. 
The figure represents an assemblage of, say, thirty-two 
lights arranged in a circle; another arrangement con- 
templates the use of eight batteries or machines, one to 
each sub-group of four lights. In selecting the lights 
for each sub-group they are taken from such points in 
the circle that they will be as far as possible removed 
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from proximity to one another. For instance, as 
indicated in the diagram, the circuit controlled by 
battery a contains four lights, 1, 2, 3, 4, battery s, 


5.6.7.8. 


5, 6, 7, 8, and so on, Each light of each sub-group is 
thus separated from its nearest fellow by seven other 
lights of other sub-groups. 


129. ‘Galvanic polarisation batteries or magazines 
of electricity.” J. H. Jonson. (A communication 
from abroad by Camille Faure, of Paris.) Dated Jan. 11. 
6d. Relates to the well-known Faure batteries, and has 
reference to the preparation of the elements of these 
batteries by covering them by mechanically coating, 
electro-plating, or chemical precipitation or deposit, 
with a layer of spongy or porous lead of suitable thick. 
ness, whereby it is rendered possible to impart to such 
batteries a considerable power of absorbing and storing 


je se |) 


a a 
































up electrical energy, which may be subsequently em- 
ployed as required, and the invention also has reference 
to novel processes and apparatus for enabling this 
important practical result to be obtained. In carrying 
out the invention, leaden plates or blades are princi- 
pally employed as a support for the porous or spongy 
materials with which they are covered by mechanical 
application, electro-plating, or galvano-plastic process, 
chemical precipitation or deposit or by simple adhesion. 





In order to ‘render these supporting plates capable of 
storing up a sufficient quantity of electricity, the plate 
or pair of plates or elements are prepared by covering 
them with a coating composed’ of metallic salts or 
oxides, intimately mixed with inert substances, for 
example, by employing a coating of sulphate of lead 
mixed with pulverised coke, which mixture may be 
moistened with a small quantity of gelatine.. The pre- 
pared plates are immersed in sulphuric acid and 
submitted to the action of a battery, The deposit of 
porous lead on the surface of the element may also be 
obtained by depositing the lead from a soluble salt of 
lead by means of galvanism and in a pulverulent con- 
dition by employing a powerful current of electricity. 
The two primary elements may be of a metal other 
than lead, such as copper for example, and may even 
consist of coke ‘or carbon and be surrounded with 
oxides or salts of lead more or less mixed with carbon 
or other inert substance. The deposit may also be of 
any thickness, the object in view being to deposit upon 
the element or upon the two elements a thick layer of 
metal in a rough and spongy condition and capable of 
being oxidised to a considerable depth so as to obtain 
in the batteries by means of one or two operations of 
short duration the same effect which has heretofore 
been obtained in batteries of this description, or 
polarisation batteries, with lead plates, constructed 
according to what is known as Planté’s system in a less 
efficient manner, and by means of an operation requir- 
ing several weeks to carry out. Fig. 1 represents a 
vertical section of a battery constructed according to 
this invention, with flat plates as hereinafter described. 
Fg. 2 is a vertical section of a battery constructed with 
circular plates or elements. Fig. 3 is a vertical section 
of a battery composed of flat plates forming cells. 
According to the arrangement illustrated in fig. 1, a 
pair of elements having flat and parallel surfaces is 
employed, being composed of two thin lead plates a 
and 'B. covered or coated with a porous covering as 
hereinbefore described, and placed in a rectangular 
vessel containing water acidulated with sulphuric acid. 
In the arrangement illustrated in fig. 2,-a pair of cir- 
cular elements is employed, consisting of an external 
cylindrical element a of lead covered or coated inter- 
nally with a porous covering as hereinbefore described, 
and surrounding a central rod B of lead or carbon in- 
closed in a cylinder or vessel c of porous materials, 
the whole being immersed in an acidulated liquid con- 
tained in a suitable external vessel p. , The annular 
space between the porous cylinder c and the central 
element is filled in the first instance with sulphate of 
lead and coke intimately mixed, a certain quantity of 
coke in a granular condition being also introduced into 
the mixture with saw dust or other suitable analogous 
substance in order to obtain a mass sufficiently porous. 
The space between the porous cylinder c and the 
external circular element, a, may be filled up all round, 
or the ccmposition may be supported against the in- 
ternal surface of the element, a, only by any suitable 
device, such as a second porous cylinder or vessel 
arranged externally and concentric to the first, and 
leaving a clear annular space for the liquid. Thesetwo 
quantities of composition thus applied to their respec- 
tive elements are then reduced and oxidised as herein- 
before described, or the pasty mass of which they are 
composed may be previously prepared and, introduced 
round the elements, as it will be readily understood 
that the paste may be prepared in large elements, and 
subsequently transferred to other pairs or couples. 
According to another arrangement, shown in fig. 3, 2 
battery having a number of pairs of plates connected 
expe for currents of high tension is employed, pro- 
vided with a number of plates, a, a, a, a, of lead, which 
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may each present a surface of about one yard in are® 
These plates, a, are prepared as hereinbefore described 
on both sides and are arranged parallel with each other, 
and secured in position at the proper distance apart by 
means of strips or distance pieces, c, of india rubber 
provided near the edges of the plates, and are pressed 
together by means s external slabs or plates, H, sup- 

orted by bars, p, of wood, connected by bolts so as to 
orm a compact and strong casing, in which each of the 
spaces between the lead plates, a, forms a cell capable 
of retaining the acidulated water without leakage. The 
spaces between the plates, a, may, if preferred, be filled 
with felt, asbestos, or other sufficiently porous substance 
capable of maintaining the plates at the proper distance 
apart, and preventing the liquid from splashing in case 
of the battery being moved. 


153- “Electric lamps.” A.MurrHeap and J, Hop- 
KINSON. Dated Jan. 12, 6d. Has for its object chiefly 
improvements in arc electric lamps, and relates both 
to the mechanism of the lamps and to carbon filaments 
for incandescence lamps. Fig. 1 is a view of an elec- 
tric lamp constructed according to this invention ; 
fig. 2 is a detached view of the brake wheel, with 
the controlling electro-magnet. Referring to fig. 1, 
Ais the rod carrying the upper carbon, c, and having 
cut on it a screw, B, B, and groove, D, D, the screw, B, B, 
working in the fixed nut, &, £ (better shown in plan 
in fig. 2), and the socket of the revolving wheel, F. 
The socket contains a key 0, fig. 2, working in the 
groove, D, D. The wheel, F, is geared into a lantern 
pinion, G, on the same axis as the break wheel, H, and 
the revolution of the latter, caused by the descent of the 
rod, a, through the fixed nut, £, and the socket of the 
wheel, F, is controlled by the armature, K, of the electro- 


magnet, 1,1. The coils of this electro-magnet are con- 
nected to the terminals and to the insulated rod leading 
to the lower carbon, and thus a shunt to the arc is 
formed. The armature, k, of the electro-magnet, 1, 1, 
is kept bearing against the brake wheel, H, by means of 
an adjustable spring, L, the tension of which is over- 
come by the current in the coils of the electro-magnet, 
1, 1, and the wheel permitted to revolve whenever the 
arc is too long. The lower carbon, m, of the lamp is 
carried by a holder, n, attached to the armature, R, R, 
of another electro-magnet, 0,0, and is kept pressing 
against the upper carbon, c, by the spring, p. The 
action of the lamp is as follows :—Supposing the car- 
bons to be in contact, on passing a current through the 
lamp circuit from x! to x? the electro-magnet, o, 0, 
will be excited and draw down the armature, R, R, to- 
| sy with the lower carbon, M,.the upper carbon, c, 

eing prevented from following by the brake, and thus 
the arc will be formed between c and m. As the car- 
bons burn away the resistance of the arc to the passage 





of the current becomes greater, and consequently the 
current in the coils, 1, 1, of the electro-magnetic shunt 
becomes greater until the magnet so excited is strong 
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enough to overcome the tension of the spring; L, when 
the brake wheel, u, will be liberated and the rod, a, 
carrying the upper carbon allowed to approach the 
lower one to the required distance. 

The carbon filaments are prepared by igniting them 
in a vessel containing the vapour of bisulphide of carbon. 


218. “Apparatus for producing electric light.” 
J. E. H. Gorpon, Dated Jan. 17. 6d, Relates to 
improvements in the inventor’s electric lamps for pro- 
ducing light by the discharge of high tension alternating 
currents between metallic or other balls, The figure is a 
side elevation of a lamp formed in a way suitable for 
lamps of great illuminating power. The globe is first 
formed with a long neck, as shown, and with a con- 
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traction at the lower end of the neck. Into the neck is 
inserted a glass rod, c, carrying wire stems, a, and 
refractory balls, 4’, and having the conducting wires, p, 
attached to the ends of the stems. The rod, c, is 
formed with a glass stem terminating in coils which fit 
within the neck. The lowest coil rests on the contrac- 
tion at the bottom of the neck, and the balls are thus 
suspended at any required height within the globe. 
The conducting wires are led through eyes formed on 


the interior of the glass coils, and are so kept apart 
from one another. A contraction is then formed in 
the neck ; the neck is cut at the contraction and a quill 
glass tube, G, joined on to it. Two short lengths of 
quill glass tube, H, are also joined to opposite sides of 
the neck, The conducting wires are drawn up through 
the small tubes, H, by means of a hook lowered through 
them, and the extremities of the tubes are softened and 
sealed. The extremities of the conducting wires, p, 
should be bent into small loops so that they may the 
more readily be caught and drawn up; the ends of the 
wires should also be just tipped with a small bead of 
glass before they are put into the neck, otherwise the 
ends whilst they are being drawn up towards the 
tubes, H, might scratch the interior of the neck, and 
render it liable to crack when heated. The tube, a, 
which is joined on to the end of the neck is bent into a 
hook form, so that the lamp may be suspended by this 
hook. Afterwards the globe is exhausted and filled 
with hydrogen or nitrogen or other inert gas, and then 
again partially exhausted, and the glass neck then 
sealed and its end broken off. 


225. “Electric lamps,” &c. St. Gzorce LANE Fox. 
Dated Jan. 18. 6d. Consists of improvements in 
electric lamps, of the manufacture of improved burners 
or “luminous bridges” for such lamps, and of means 
of turning on and off electric currents for lighting and 
extinguishing lamps. Fig. 1 is a vertical section of 
one of the improved lamps. a isthe flask or globe ; 
a, the luminous bridge; 4, 5, the platinum wires; ¢, c, 
the spirals formed at the lower ends of these wires, 
into which the ends of the bridge, a, are inserted, and 
in which they fit tightly, the spirals and bridge being 
cemented together with Indian or Chinese ink, as 
already stated. The upper parts of the platinum 
wires, 5, 6, are fused into solid pieces of English lead 
glass, d, d, which forms the bottom of tubes, e, e; 











the upper ends of the wires extend into these tubes 
which contain mercury, and the conducting wires or 
terminals, 7, 7, dip into the mercury, The tubes, e, e, 
are closed at their upper ends by a layer of marine 
glue, g, and a layer of plaster of Paris or other cement, ¢'. 


Fic. I. 


For turning on and off the currents for lighting and 
extinguishing lamps, as, for instance, a number of 
street lamps without lighting or extinguishing the lamps 


in adjoining houses, which derive their current from the 
same electric main as the street lamps, the following 





Fic. 2. 


means are adopted (Fig. 2):—There is employed ia 
connection with every lamp, B, to be lighted or ex- 
tinguished an electro-magnet, F, of very high resistance, 
many times greater-than that of the lamp. The 
circuit of this electro-magnet is always closed, so that 
a feeble current is always passing through it from the 
main, c, to the earth, p. In connection with this 
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magnet is a spring armature, H, the tension of the 
spring exactly balancing the attraction of the magnet 
at the normal electro-motive force of the main, An 
increase or decrease in such force will therefore make 
the armature approach or recede from the magnet. 
The armature is placed so that the movement caused 
by a momentary increase of the electro-motive force 
closes the circuit of a second electro-magnet, 1, and 
that the movement caused by a momentary decrease of 
the force closes the circuit of a third electro-magnet, kK, 
these two magnets being each then joined between the 
main and the earth. One of these magnets, 1, turns 
the lamp current on and the other, k, turns it off when 
their circuits are respectively closed. This is effected 
by means of the bar, L, connected with the main, c, 
and having mounted on it an armature. mM. The 
movement of the bar to the magnet, 1, makes contact 
with the lamp, B, through the peg, G, while the move- 
ment of the bar to the magnet, kK, breaks the contact. 
The momentary increase of the electro-motive force 
can be conveniently produced by the momentary intro- 
duction between the main and the earth of a powerful 
secondary battery, and the momentary decrease by the 
sudden short circuiting of the mains with the earth or 
by a sudden check of the source of supply of the 
electro-motive force. N is an insulated stop to pre- 
vent the armature, M, coming into contact with the 
magnet, K, and therefore avoid the expenditure of 
electro-motive force which would otherwise take place 
through this magnet when the lamp is not lighted. 
The peg, G, is also so placed as to prevent the armature, 
M, coming into contact with the magnet, 1. 

253. ‘Apparatus for producing electric currents,” 
&c. CHartes Goprrey Gumpet. Dated Jan. 20. 
1od. Relates to apparatus for producing electric 
currents and for applying such currents for the pro- 
duction of light and for the transmission of motive 
power, fig. 1 shows one arrangement of the invention, 
in which six poles are connected to one extension, a, 
forming one magnetic field; fig. 1 shows also the 














armature made in barrel form according to the inven- 
tion, sections thereof showing various modes of con- 
structing it, being represented to an enlarged scale by 
figs. 2, 3, and 4. In fig. 2 the soft iron barrel, 4, of the 
armature is slotted to prevent or impede longitudinal 
induction, the barrel being supported at each end on 
non-magnetic bosses fixed to the central shaft; fig. 4 
shows the barrel constructed of a number of iron rings 
electrically insulated from each other, supported on a 








wooden;core and clamped together by two end bosses. 
In all: cases the surface of the barrel is divided by 
longitudinal ribs as shown by the transverse section, 
fig. 3, the spaces between those ribs receiving the 
insulated copper wire coils. These ribs in the con- 
structions shown in figs. 2 and 4 are in one piece 
with the barrel or its sections; at each end of each rib 
there is a projection to facilitate the winding of the 
coils. One form of electric lamp, according to the 
invention, is shown in fig. 5. The upper carbon, a, is 
held in a socket tube having on its side a toothed rack 
gearing with a pinion, B, which has fixed on its axis a 
ratchet wheel, c. This wheel rests ona shoe, p, which 
is hinged to the arm, E, of the armature of an electro- 
magnet, F, this arm being sustained by an adjustable 
spring, G. A spring pawl rack, Hu, bears against the 
ratchet wheel, c, which along with the pinion, B, is 
mounted in a movable frame, x, having its descent 
limited by an adjustable stop nut, L, The coil of F 
being in the lamp circuit the action is as follows :— 
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Fic. 5. 


The carbons being in contact when a current is 
transmitted, the electro-magnet, F, becoming excited 
attracts its armature, thus lifting the shoe, p, and with 
it the wheels, B and c, and frame, k, and thus raising 
the upper carbon to the extent determined by an 
adjustable stop, M, and starting the arc. Should the 
distance between the carbons become too great, the 
electro-magnet loses attractive power, allowing the 
carbon to descend, during which descent the wheel, c, 
being held by the pawl rack, H, is caused to turn partly 
round, feeding forward the carbon, whereupon the 
electro-magnet again acts, adjusting the distance of 
the carbons. 


286. ‘‘Telephones.” Friepricu H. F. EnGev. (A 
communication from Johann Heinrick Kénigslieb, of 
Hamburg.) Dated Jan. 22. 4d. Relates to certain 
improvements in telephones, and has for its purpose to 
increase the power of transmitting sounds, words, and 
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so forth, by such instruments, and also to render more 
distinct or clear the transmitted words or sounds, In 
the figure A is a thin walled wooden box forming part of 
the casing or body of the instrument placed underneath 









































the metal diaphragm plate, m; B is the resonance or 
resounding-box surrounding the above box, a, and is 
furnished with sound holes, s, of which one or more 
may be =. R is the magnet, reaching with its 
ends into box A. 


288. ‘Controlling engines for driving dynamo- 
electric machines.” J. RrcHARpsoN. Dated Jan. 22. 
8d. Relates to an improved method of and appliances 
for controlling and regulating the speed of engines 
employed for driving dynamo-electric machines. The 
engine steam passage is fitted with an equilibrium 
throttle valve, which is acted upon by a sensitive high 
speed governor, upon which is mounted a small dynamo- 
electric machine, which is actuated by the same current 
as that which produces the light, so that its power shall 
vary in the same proportion as the intensity of the 
current varies. The figure shows a side elevation of a 
Robey engine. a is a high spéed governor acting direct 
upon an equilibrium valve contained within the chest, B, 
Instead of driving this governor in the ordinary manner 
by a belt, strap, or gearing from the engine, it is driven 
by a small electro-motor, c, which may be attached 
direct to it, or it may be fixed at a distance, This 
electro-motor is actuated by a portion of the main 
eurrent which produces the electric light, and its speed 
varies in relation to the intensity of the said current, so 
that when the large dynamo-machine which produces the 
current has reached such a speed as gives the required 
intensity, the governors at the same time attain suffi- 
cient speed to shut off all further admission of steam, 
and the current is therefore retained exactly at this 
intensity; and as all changes of intensity, however 
minute, instantaneously affect the admission of steam, 
whatever may be the variations of intensity in the 
current, these are instantaneously rectified by a greater 
or less admission of steam, thus maintaining the cur- 
rent at a practically uniform intensity. It is evident 
that while the governing would be perfect so long as 





the large dynamo-machine were being driven, 

Should any accident arise to the driving belt of this 
machine or other connections between it and the steam 
engine so as to cause its stoppage, and therefore a 
cessation of current, the governors would instantly fall, 
and full steam would be admitted to the engine, This 
is automatically prevented in the following manner :— 
The stalk of the equilibrium valve is prolonged through 
the bottom of the valve chest, as shown at pv. Upon 









































this is slung an electro-magnet, £, whose weight is 
sufficient to close the valve. So long as “ey current is 
passing a small portion of this is taken through the 
said electro-magnet, and it is magnetically held to the 
underside of the valve box, B, thus leaving the equi- 
librium throttle valve to be freely acted upon by the 
governor, The moment the current ceases, however, 
this loses its magnetic force, and falls upon the collar 
of the stalk, p, thus holding it down and preventing 
any further admission of steam. 
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